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supply system and nore particularly to a power supply system applicable
as a portabl e power supply system and having 10 a power generation function
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Technical Field
The present invention relates to a power supply
system, and more particularly to a power supply system
applicable as a portable power supply system and ha&ing
10 - a power generation function capable of effectively
' utilizing an energy resource to generate, and to an
electric device provided with the power supply system.
Background Art
ih all household and industrial fields, various
15. kinds of chemical cells are used. For example,
a primary cell such as an alkaline dry cell or
a manganese dry cell is often used in watches, cameras,
toys, and portable acoustic devices, and it has
a characteristic that its quantity of production is
20 large from the global viewpoint and it is ineXpensive
and readily available.
A secoﬁdary cell such as a lead storage battery,
a nickel-cadmium storage battery, a nickel-hydrogen
storage battery, a lithium ion battery is often used in
25 mobile phones or personal digital assistances (PDA)
which are in widespread use in recent portable devices
sﬁch as a digital video camera or a digital still

camera, and it has a characteristic which is superior



canera, and it has a characteristic which is superior 2 .8 JUL 202 in the
econom cal efficiency because it can be repeatedly charg and di schar ged.
Anong secondary cells, the | ead storage battery is utiliZ€ it start-up
power supply for vehicles or marine vessels or 5 an energency power supply
in industrial facilities or nedical facilities and the like. In recent
years, with the rising interest in envirgnnental concerns or energy
probl ens, problens concerning waste materials generated after use of 10
chem cal cells such as descri bed above or those concerning the energy
conversion effjciency have cone Pder close scrutiny. Theb rimary cell has
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In recent years, with the rising interest in

environmental concerns or energy problems, problems
concerning waste materials generated after use of

10 chemical cells such as described above or those
concerning the energy conversion efficiency have come
under close scrutiny.

The primary cell has its inexpensive product price

and is readily available as described above, and there

15 are many devices which utilize this cell as a power
supply. Further, basically, when the primary cell is
once discharged, the battery capacity can not be
recovered, namely, it can be used only once (which is
a so-called disposable battery). A quantity of waste

20 materials per year, therefore, exceeds, several
millions tons. Here, there is static information
mentioning that a ratio of the entire chemical cells
which are collected for recycling is only approximately
20% and remaining approximately 80% is thrown away in

25 the natural world or subjected to landfill disposal.
Thus, there is fear of environmentai destruction and

disfigurement of the natural environment by heavy metal



di sfigurenent of the natural environnent by heavy netal 2 .8 JUL @ 3 such
as nmercury or indiumincluded in such uncollected batteries. Verifying the
above-descri bed chem cal battery in the light of the effic'ggﬁﬁ_ﬁﬁﬁuse of
an energy 5 resource, since the primary cell is produced H% I ng the
energy which is approximately 300-fold of the dischargeabl e energy, the
efficiency of use of the energy is less than 1% Even in case of the
secondary cell which can be repeatedly charged and di scharged and 10 is
superior in the econom cal efficiency, when the secondary cell is charged

froma donestic power suppl (canvenience qutlet) or the lik the
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ef ficiency of %gwe&¥%§neration in an electric power 15 plant or the

transm ssi on P §e Srrefore, it can not be said that the energy resource
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on various kinds of riew power supply systéns or power generatioh 20
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utilization efficiency of, e.g., 25 approximately 30 to 40% Furthernore,
for the purpose iiafz iaRpldineatdrdt dyo whidt Vies RYEFositpt &1 § 30 0v-efb d st or
the dischargeable energy, the efficiency of use of the
energy 1is less than 1%. Even in case of the secondary
cell which can be repeatedly charged and discharged and
10 is superior in the economical efficiency, when the
secondary cell is charged from a domestic power supply
(convenience outlet) or the like, the efficiency of use
of thé energy drops to approximately 12% due to the
efficiency of power generation in an electric power
15 plant or the transmission loss. Therefore, it can not
be said that the energy resource is necessarily
efficiency utilized.
Thus, the attention is recently drawn on various
kinds of new power supply systems or power generation
20 systems {(which will be generically referred to as
a "power supply éystem" hereinafter) including a fuel
battery which has less influence (burden) on the
environment and is capable of realizing the extremely
high energy utilization efficiency of, e.g.,
25 approximately 30 to 40%. Furthermore, for the purpose
of application to a drive power supély for vehicles or

a power supply system for business use, a cogeneration



a power supply system for business use, a cogeneration 2-8 JUL 2005 4
system for donestic use and others, or substitution for the
above-descri bed chem cal cell, study and devel opnent for py ctic%h]
application are carried out extensively. 5 1n the future, ﬁghéUbr,ﬁ n
order to reduce the size and weight of a power supply system having a high
energy utilization efficiency such as a fuel cell and apply this system as
a substitute (conpatible product) for a transportable or portable power
supply, for 10 exanple a chem cal cell as described above, there are
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including a fugktggggvgg§ﬁcally have a function as power generating neans
using a predeterm ned power generation fuel (for exanple, a power
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the fuel into electric power), they are largely 25 different fromthe
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characteristic.
energy utilization efficiency such as a fuel cell and
apply this system as a substitute (compatible product)
for a transportable or portable power supply, for
10 example a chemical cell as described above, there
are following problems.

Specifically, for example, in an existing chemical
cell,.basically, since a predetermined voltage and an
electric current are supplied and a load can be driven

15 by only connecting positive and négative electrode
terminals to the load, there is an advantage that such
a chemical cell can be easily handled.
On the contrary, since most of the power supply
systems having the high energy utilization efficiency
20 including a fuel cell basically have a function as
power generating means using a predetermined power
generation fuel (for example, a power generator which
directly or indirectly converts the chemical energy
of the fuel into electric power), they are largely
25 different from the above-described chemical cell in

the structure or the electrical characteristic.

That is, in the power supply system, as similar




That is, in the power supply system as simlar 28JUL2005 5 to the
gener al - purpose chemical cell, predetermined electric power can not be
supplied or shut off by only connecting or disconnecting th elect@ﬁﬁe
termnals (termnals corresponding to the positive el ectrodgasJUbr al
and the negative electrode termnal in the general-purpose chem cal cell)
used for supplying electric power with respect to the |oad. Therefore,

t he power supply system di sadvant ageously requires a conplicated structure
or control processing in order 10 to drive or stop the |oad and the power
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using a power generation sily connecting a | oad

with an gl ectredentgnd Baly ¢heeaklohtivas «dle@thddel @ it ndangraliyrur pose
chemcal cell. Also, in the present invention there are advantages that

| oss 25 of thegpaeeklgpnehakieoihkuglanyecle )carioltdoed suidparakyy i nmproving
the utilization efficiency of an energy
electric power with respect to the load. Therefore,
the power supply system disadvantageously requires
a complicated structure or control processing in order
10 to drive or stop the load and the power supply systemn.
Further, in case of applying such a power supply system
as a portable power supply, since a quantity of
the pbwer generation fuel which can be carried or
transported is restricted, the power generation fuel
15 must be controlled to be efficiently consumed and the
operating time (duration of life) as the power supply
system must be further prolonged.
Disclosure of Invention
According to the present invention, a power supply
20 system which generates predetermined electric power by
using a power generation fuel can be easily handled by
connecting a load with an electrode terminal directly,
as similar to the general-purpose chemical cell. Also,
in the present invention there are advantages that loss
25 of the power generation fuel may be controlled, thereby
improving the utilization efficienc& of an energy

resource and making the operating time more prolonged.



resource and meking the operating tine nore prolonged. 2 8 JUL 2005 6 The
powef supply system according to the present invention, to oBBaluL 2009
above-nmenti oned advant ages, uses the power generation fuel and generates
supply electric power, and conprises at |east a fuel charged portion 5 in
whi ch the power generation fuel is charged, power generating neans for
generating the supply electric power by %fing t he power generation fuel
supplied from the fuel charged portion and including a fuel reformng
type fuel cell for exanple, output controlling nmeans 10 for operating or
st oppi ng the power q@nerating means, start-up controllingﬁﬂeans for
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power supply power by using the power generation fuel supplied from
the fuel charged portion and including a fuel reforming
type fuel cell for example, output controlling means
10 for operating or stopping the power generating means,
start-up controlling means for supplying start-up
electric power used for operating the output
contrblling means to the output controlling means.
The start-up controlling means supplies electric
15 power independent from the operation of the power
generating means to the output controlling means as the
start-up electric power ap the time of starting up the
power generating means, and supplies electric power
based on the power generation electric power generated
20 by the power generating means to the output control
portion as the start—up electric power after starting
up the power generating means. The start-up
controlling means may include a primary cell which
holds predetermined electric power independently from
25 the operation of the power generating means as the

start-up electric power or a start-up power supply

portion which holds the electric power charged and held



portion which holds the electric power charged and held 2 8 JUL 2005 7 by
the electric power supplied fromoutside, and supplies the electric power
to the output controlling neans as the start-up electricngdﬂk the tine
of starting up the power generating nmeans. In addition, 5 the start-up
controlling nmeans may include an auxiliary electric power holding portion
which charges a part of the power generatjon electric power generated by
the power generating neans, and supplies charge electric power of the
auxiliary electric power holding portion 10 to the output controlling neans
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generating electric power as the start-up electric power, thereby 2
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primary cell having very snal

the power generation electric power generated by the
power generating means, and supplies charge electric
power of the auxiliary electric power holding portion

10 to the output controlling means as the start-up
electric power after starting up the power generating
means.

Hereby, the operation in the power supply system

which generates supply electric power by using the

15 power generation fuel may be controlled by a simple
control to perform or stop the operation of the power
generation means, and the cost of the power supply
system can be decreased. Only at an initial stage of
the start-up operation in the power generation means,

20 the start-up electric power is supplied from the
start-up power supply portion. Then, the power
generating operation is kept by supplying the feedback
electric power based on the power generating electric
power as the start-up electric power, thereby

25 performing the start-up operation excellently for
a long period by using a primary ceil having very small

capacitance as the part of the start-up power supply



capacitance as the part of the start-up power supply 2- 8 JUL 20M 8
portion. Furthernore, the power supply system which generates supply

el ectric power by using the power generation fuel according,to the other
aspect of the 5 present invention conprises at least, in an &8 dukr

power generation portion, electric power holding neans for holding electric
charge based on the power generation eleciric power generated by the power
generating means, supply electric power generating 10 neans for generating
the supply electric power based on held electric power held in the

el ectric power h%Lding means, systemcontrolling neans for controlling
operation or sPBptdPPrhe power generating neans and charge or stop of the

el ectric power holdi ortion in,15 accordance with a change of the held
el ectric power. be@%?,efﬁgrﬁbe&gﬁ¢§?%ﬁrtﬁﬁgp(%mﬁy% I@béﬁ%ten1 can be
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control of the”device. in the operation wer supply system
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held in the electric power ng neans kept 25 under predeterm ned

pressure, and pe.dRNEERSSALY oROWRE t i88)ekA-RR 1RPYodrOMAld e power
generation nmeahs may
means for holding electric charge based on the power
generation electric power generated by the power
generating means, supply electric power generating
10 means for generating the supply electric power based
on held electric power held in the electric power
holding means, system controlling means for controlling
operafion or stop of the power generating means and
charge or stop of the electric power holding portion in
15 accordance with a change of the held electric power.
Hereby, the operation of the power supply system
can be controlled only for operation or stop of the
power generation meéans according to a condition of held
electric power held in the electric power holding
20 means, thereby simplifying the construction and the
operation control of the device. Also, in the
operation of the power supply system, constant supply
electric power may be output based on the electric
power held in the electric power holding means kept
25 under predetermined pressure, and so unnecessary power
generation operation of the power g;neration means may

be avoided and loss of the power generation fuel may be



be avoi ded and | oss of the power generation fuel nmay be 2 8 JUL 2005 9
controlled, thereby inproving the energy utilization efficiency highly. As
result, the present invention provides the power supply systemthat can
operate for a long time. 5 Furthernore, the present invent28njutag0lipply as
the electric power holding nmeans a structure that is constituted by one or
nore capacitance el enents, or a structurg in which a plurality of

capaci tance elenments are connected with a predeterm ned rel ationship, 10
for exanple a structure that is able to switch the connection in series or

[ ' Iel. Hereby, .i [ ith th | yi ng. t h |l ectri
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Al so, even ifatﬁ%n%owg%egeneration fuel is consunmed absolutely and so the
fuel charged portion is renoved and changed to another one, the electric
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constantly for a nonent, thereby keeping the 25 generation of supply

el ectric powernhandilehen ilh@owdd HOlG il f@dHad. structure that is
constituted by one or more capacitance elements, or a
structure in which a plurality of capacitance elements
are connected with a predetermined relationship,

10 for example a structure that is able to switch the

connection in series or in parallel.

Hereby, in comparison with the case applying as
the eiectric power holding means the general-purpose
secondary cell and the like, the weight of the device

15 can be decreased remarkably, and the locad which is
connected to the power supply system may be driven by
the supply electric power based on the held electric
power. Thereby, even if driving condition changes
rapidly, constant electric power may be supplied

20 relatively. Also, even if the power generation fuel is
consumed absolutely and so the fuel charged portion is
removed and changed to another one, the electric power
stored in the electric power holding portion can be
output constantly for a moment, thereby keeping the

25 generation of supply electric power and then the
driving of the load. :

In addition, in the power supply system according
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eby the power supply systemthat has
to the electric power generation portion.

The electric power generation portion is
modularized for example. The electric power supply
portion has the physical outer profile that is
constituted to have size and dimensions equivalent to
one of different general-purpose chemical cells, and
has a.double—electrode terminal structure.

Hereby, when the power generation fuel charged
in the fuel charged portion is consumed or decreased,
the fuel charged portion may be removed from the power
generation portion and changed to new fuel charged
portion. As a result, it is possible to use the power
generation module constantly, and to simply use the
whole power supply system or the fuel charged portion
like general-purpose chemical cell. The change and
recovery of the fuel charged portion will be possible,
and so in the whole power supply system a waste amount
may be decreased. In the outer profile, also, the high
compatibility with the general-purpose chemical cell
may be kept, whereby the power supply system that has

very high energy conversion efficiency can be

may



very high energy. conversion efficiency can be 2 8 JUL 2005 11 popul ari zed
in the existing nmarket of the chemcal «cell, without difficulty. Brief
Description of Drawi ngs FIGS. 1A and 1B are conceptual vieM/f%ﬁ aﬁﬁgﬁﬁgi- 5
cally showi ng application of a power supply system according®o

enbodi nrent of the present invention; FIGS. 2A to 2D are bl ock di agrans
showi ng basic structures of the power sgﬂfly system according to the
present invention respectively; 10 FIG is a block diagram show ng a
first enbodinment of an electric power generation portion applied to the

power supply system according to the present invention, FIG 4 is a view
for schemati calopuleoviesy 11 sthe 1R IRAITRNERDI T ofP8 PRFRI CdEner ati on
portion applicable to a first_enbodi nent of the electric power generation
portion appli €®litlo &ifdvait bpfiFsys¥em according to the present
invention; FIG S is a block digg@an1for schen?tgcalLX 20 showi ng a
structure of a fuel reform AGPOrPFORTABpFPRIC Tt 8*8pBREr generati on

chemti cal Ty Show Fiba SErQRtuls 67 aro DEFBER Solt Pl “br PraAn35:"

The. pont _supBisH Sy UM SR8 oFH Hg 1 5o U SEARER! SaBp1 PO beenappll ed T0
according to one embodiment of the present invention;

FIGS. 2A to 2D are block diagrams showing basic
structures of the power supply system according to
the present invention respectively;
10 FIG. 3 is a block diagram showing a first

embodiment of an electric power generation portion

applied to the power supply system according to the
present invention;
FIG. 4 is a view for schematically showing
15 a structural example of a power generation portion
applicable to a first embodiment of the electric power
generation portion applied to a power supply system
according to the present invention;
FIG. 5 is a block diagram for schematically
20 showing a structure of a fuel reforming portion applied
to a power generation portion according to the
embodiment;
FIG. 6 is a block diagram for schematically
showing a structure of an output control portion
25 applicable to a first embodiment of a power generation
portion applied to the power supply system according to

the present invention;



the present invention; 2 8 JUL 2005 12 FIGS. 7A and 7B area circuit block
diagram and a designated circuit view for showing structural exanples of
a start-up control portion applicable to the first errbodimantz_cgfJ

el ectric power generation portion 5 applied to the power supply sygpéﬁp
according to the present invention, respectively; FIGS. 8A and 8B are a
circuit block diagramand a designated cibcuit view for show ng structural
exanpl es of an electric power hol ding porPlon 10 applicable to a first
enbodi ment of an electric power generation portion applied to the power
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supply system "according to the 6resent nvent ion; s a flowhart
showi ng g8 schegpph ¢eq0RB! %h'eot@ongert RRHPAYETs R Yo EUHBMAGEOMHNY to 25

a first enbodi nent of an electric power genération portion applied to the
power supply sysbeBhaCEaRAnRAch respectively;
FIGS. 8A and 8B are a circuit block diagram and
a designated circuit view for showing structural
examples of an electric power holding portion
10 applicable to a first embodiment of an electric power
generation portion applied to the power supply system
according to the present invention, respectively:;
-FIG. 9 is a circuit block diagram for showing
a structural example of the voltage conversion portion
15 applicable to a first embodiment of an electric power
generation portion applied to the power supply system
according to the present invention;
FIG. 10 is a circuit view showing a designated
structural example of a voltage conversion portion
20 applicable to a first embodiment of an electric power
generation portion applied to the power supply system
according to the present invention;
FIG. 11 is a flowchart showing a schematic
operation of the power supply system according to
25 a first embodiment of an electric power generation

portion applied to the power supply system according to

the present invention



the present invention 2 8 JUL Mb 13 FIG 12 is an operation conceptual view

shomjng an initial operation of the power supply systenlacc02% 8 Jhﬁha
first enbodi ment of an electric power generation portion appl'eg L e

power supply systemaccording to 5 the present invention; FIG 13 is an
operation conceptual view showing a start-up operation of the power supply
system according to a first enbodi nent an electric power generation
portion applied to the power supply systemaccording to 10 the present
invention; FIG 14 is an operation conceptual view showing a state after a

- 1 h . . ..
Zﬁé‘éléi ‘égg?pﬂ :‘ta'n"& ﬁi@g; izp%ﬁéféﬁﬁﬁseﬁ o CErEpS oot BERY BBhner
su system acc t £ Lon; i
operat i on fﬁncwﬁi?f%é%ﬁ’gﬁ%w gt EEECRbueh. PIRESY sVebhy AssPEBIRT of the
bener att on bortd oh bbb f oute §9imEnf ook 2h, STROERTE boller MBeBegakih | DOIT

present inventiop;ElG o161 2oblpckpdlagr amshowsgy ransaeceadyiggbedi ment
ra %n appng to"th

of an electric” power ge ron porti e power supply system
according to tieg ﬂ#gggﬂg Lpyentign; 25 FIG 17 is a circuit block diagram

showi ng a structural exanple of a start-up control portion

FIG. 13 is an operation conceptual view showing a
start-up operation of the power supply system according
to a first embodiment of an electric power generation
portion applied to the power supply system according to

10 the present invention:;

FIG. 14 is an operation conceptual view showing
a state after a start-up operation of the power supply
systeﬁ according to a first embodiment of an electric
power generation portion applied to the power supply

15 system according to the present invention;

FIG. 15 is an operation conceptual view showing
a state during a steady operation of the power supply
system according to a first embodiment of an electric
power generation portion applied to the power supply

20 system according to the present invention;

FIG. 16 is a block diagram showing a second
embodiment of an electric power generation portion
applied to the power supply system according to the
present invention:;

25 FIG. 17 is a circuit block diagram showing
a structural example of a start-up:control portion

applicable to the second embodiment of the electric



applicable to the second enbodi nent of the electric 2 8 JUL 2005 14 power
generation portion applied to the power supply systemaccording to the
present invention; FIG 18 is a circuit view show ng a designated
structural exanple the a start-up control portion 5 appli&&blut 25t he
second enbodi nent of the electric power generation portion applied to the
power supply systemaccording to the presgnt invention; FIG 19 is an
operation conceptual view showing an initial operation of the power supply
system 10 according to the second enbodi nent the an electric power

generation portion a %ééggtign;gg%€g$§{?€§92%¥ +8Ysh n%gﬁggrgggg%go t he

present i nventl?%"ﬁe,r a ncept ta I ew s a

Start-up operall o gl,Lbs:AYET . SUPRLY, sysLem s ageording Lo the second

enbodi ment of wer ion portron applied to the power

Suppl y - system acoog dng;bosLhe BIESERL LRMANLLANinEl Pae2iAngpda21B are a

circuit block diagraman a desrghated circult vie structural

exanples 20 afy A, St@FL1 UPxSRBTE Okn @Okt i00r 8PR)T £8REBo1 Opart hbsd embodi ment
of an electric power generation portion applied to the power supply system

according to tiep1 EHSEAt b NWVREL §8Fend eSHBEHLMEhY  oFl Ehe2@1E&taNCOpPErati on
conceptual view showing 25 an initial operation of the supply system
according to gdiget hg&sle eabpsh npott Dént hepeleat tbctpeveowgenstpplon
systém according to the present invention;
FIG. 19 is an operation conceptual view showing
an initial operation of the power supply system
10 according to the second embodiment the an electric
power generation portion applied to the power supply
system according to the present invention;
FIG. 20 is an operation conceptual view showing
a start-up operation of the power supply system
15 according to the second embodiment of the electric
power generation portion applied to the power supply
system according to the present invention;
FIGS. 21A and 21B are a circuit block diagram and
a designated circuit view showing structural examples
20 of a start-up control portion applicable to a third
embodiment of an electric power generation portion
applied to the power supply system according to the
present invention, respectively;
FIG. 22 is an operation conceptual view showing
25 an initial operation of the supply system according to
the third embodiment of the electrié power dgeneration

portion applied to the power supply system according to



portion applied to the power supply systemaccording to 2 8 JUL 20 15 the
present invention; FIG 23 is an operation conceptual vieM/shogdna 3"5
start-up operation of the power supply system according to t he 8 gV
enbodi ment of the electric power 5 generation portion applied to the power
supply system according to the present invention FIG 24 is a bl ock

di agram showi ng a fourth enbodi ment of apgelectric power generation
portion applied to the power supply system according to the 10 present
invention; FIG 25 is an operation conceptual view showing an initial
operation of the power s pglg systemaccording to a fourth enbodi nent of
an electric po T %@%@?ﬂgi A eBgF?an applied to the power supply system

according to 15 the,present i gyeapion: (FLG260.18.39 QRELALLQN:Fgncept ual

view showing a sta up“~opée i‘on*o € ‘pover supply System according to

the fourth embodlpppf o LBE.SLEETBE LROVEELAENELBLHONSRBELRON applied to

t he power supply SysS according to 't presen tion;, FIG 27 is a

desi gnat ed ci r&&ééraiﬁeg 8Hoph B9 n2PAt BREdeRLHRaLed BT @QEH'&?ECGF@W@L‘G of
the electric power geheration portion applied to the power supply system

according to thenPrLeesh pO¥ENbhoBpphebAgtdStarPhbbhakl suppliheyetestric
power hol ding portion according to the first to fourth enbodi nents;
according to the present invention
FIG. 24 is a block diagram showing a fourth
embodiment of an electric power generation portion
applied to the power supply system according to the
10 present invention;
FIG. 25 is an operation conceptual view showing an
initial operation of the power supply system according
to a fourth embodiment of an electric power generation

portion applied to the power supply system according to

15 the present invention;

FIG. 26 is an operation conceptual view showing
a start-up operation of the power supply system
according to the fourth embodiment of the electric
power generation portion applied to the power supply

20 system according to the present invention;

FIG. 27 is a designated circuit view showing
another designated structural example of the electric
power generation portion applied to the power supply
system according to the present invention, being

25 applicable to the electric power holding portion
according to the first to fourth eﬁbodiments;

FIGS. 28A to 28F are views for schematically



FIGS. 28A to 28F are views for schematically 2.8 JUL 2005 16 show ng a

desi gnat ed exanpl e of outside shapes applicable to the power supply system
according to the present invention, respectively; FIGS. 29A to 29C are
conceptual views schemati- 5 cally showing a corresponden28 Jut) 20onship

bet ween outside shapes applicable to the power supply system according to
the present invention and outside shapes f a general - purpose chem cal
cell, respectively; FIGS. 30A to 30H are views showi ng outside shapes 10

of fuel packs and hol der portions of the power supply systemaccording to

a first enbodi ment of a detachabl structure accor.ding,to the present
i nvention, respBeYipel §; depLERa §%Ae¥8m§§e Qgeo 'éﬁgef%Paggﬁenatically 15

showi ng a detachabl e ructure of a power generation _nodul a fuel pack
of the power séBBEﬁcééiFeﬁP égéoPSWﬁﬁ PBpPﬂg F¥F§Fm9ﬁ68§?§§ﬁﬁn§F t he
det achabl e stryucture ac ondinggto t he present invention respectively; 20

FIGS. 32A to 32R®aPEC§FBs 'PIP &ﬁ@waffggﬁFﬁlvgﬁéﬁﬁng outsi de shapes of a
fuel pack and a hoIg%@ﬁépgg?%gﬁh%*§§gﬁFﬁgﬁgkéﬁﬁggpf_xékp@é%%@mgyng to the

second enbodi nent o ure-according to the present
et 0B, [eTRESHLEpig), oL Frradpcractic e tabmmis berkRashon 1o <
outside shapes applicable to the power supply system
according to the present invention and outside shapes
of a general-purpose chemical cell, respectively;
FIGS. 30A to 30H are views showing outside shapes

10 of fuel packs and holder portions of the power supply
system according to a first embodiment of a detachable
structure according to the present invention,
respectively;

FIGS. 31A to 31C are views for schematically

15 showing a detachable structure of a power generation
module and a fuel pack of the power supply system
according to the first embodiment of the detachable
structure according to the present invention
respectively;

20 FIGS. 32A to 32F are views for schematically
showing outside shapes of a fuel pack and a holder
portion of the power supply system according to the
second embodiment of the detachable structure according
to the present invention, respectively:

25 FIGS. 33A to 33C are schematic views showing

a detachable structure of a power generation module and

a fuel pack of the power supply system according to the



a fuel pack of the power supply system according to the 28JUL2005 17 second
enbodi nent of the detachable structure according to the present invention
respectively; FIG 34 is a schematic divisional view showi ng a designated
structural exanple of the whole power supply 5 system accor2B dyLt280% he
present invention; and FIGS. 35A and 35B are schematic views showng a
structural exanple of a fuel reformng poiiéon applicable to a designated
structural exanple respectively. 10 Best de for Carrying Qut of the

I nvention Enbodi nents of a power supply system according to the present

[ ti il i bed h I naf.t it h ' :

aCeanpanyi ng G ERHRSSIIRLBRET (B BT AL OFPA0LEr HEF OTEorS ARCERCERE 15
I t ding.to t LE [ i lied will b

FITel oxpl ol neld | B EORFOREET oh PP hEoRnECaP Ao YELVEI Gs. 1A and 18 are

concept ual vi ews: shaying,an, sexagplengt :Lh; apakLGak! $AcGohAAY an of the

power 20 supply sy drng he "present 1 nvention. For éxanple,

the power Suppagsggrggggatlﬁgf%ﬁwg e&Qm#)TQ BECERB whBYENpbRBri SuppLyed as

a nodule, and a'p r e thereotf can be arbitrarily attacﬁed to

Gevi co (P Gs. TR Sn8 18 RRaNS 5t Chnal o o tal aearetant S Which w1l be
general |y FIGS. 35A and 35B are schematic views showing
a structural example of a fuel reforming portion
applicable to a designated structural example
respectively.
10 Best Mode for Carrying out of the Invention
Embodiments of a power supply system according to
the present invention will now be described hereinafter
with ?eference to the accompanying drawings.
The entire outline of a structure to which the
15 power supply system according to the present invention
is applied will be first explained in conjunction with
the drawings.
FIGS. 1A and 1B are conceptual views showing an
example of the application conformation of the power
20 supply system according to the present invention.
For example, the power supply system 1 according
to the present invention is formed as a module, and
a part or the whole thereof can be arbitrarily attached
to and removed from (see an arrow Pl) an existing
25 electric/electronic device (FIGS. 1A and 1B show
a personal digital assistant: whicﬂ will be generally

referred to as a "device" hereinafter) DVC which



referred to as a "device" hereinafter) DVC which 28JUL=6 18 operates by a
general - purpose primary cell or a secondary cell, as well as a specific
electric/ electronic device, as shown in FIGS. 1A and 1B. The power supply
system 1 is configured so that a part 5 or the whol e thereof€&ahL 806

i ndependent|y portable. To the power supply system1 is provided electrodes
having a positive el ectrode and a negativggel ectrode for supplying
electric power to the device DVC at a predetermni ned position (for exanple,
a position 10 equivalent to the general -purpose primary cell or secondary

cell as will be d bed
system accordgﬁagggg%hgypﬁgggﬂ%rﬁ vBHFPéh%mﬁ%ﬁ%%E§g eg&déggrpgggr igpglés

2A to 2D are bl ock di agrans
suppl y systen13c§8Fapagryt8e ng%gg iilgﬁv %ﬁ%&%%}gcgggﬁﬁ&ﬁngfgf gz&e[he

power suppl t 1
y sy ? eg%oﬁﬁgféeﬁ Eggr Ionﬂgygrgﬁemgsbnvgﬂpbga rRaughly incl udes:

20 a fuel pack I'ch a power ~generation fuel

FL consisting ?ﬁgnpSQQEI Hﬁpﬁbnggé%& lalga%oa?gbukédcgérgﬁgt % awer

generatlon)pgr ° | or generating electric power (power
generatign) baged.qp ghohgashel-BS fPOWR neRBHAAR chte! 5tEbl%U lied
fromthe fuel pack go 8 g ane%nterface portlgn (ﬁhlcg ﬁ%ll be aBBreV|ated

as an "I/F por@boﬂhe power supply system 1 is provided electrodes
having a positive electrode and a negative electrode
for supplying electric power to the device DVC at
a predetermined position (for example, a position

10 equivalent to the general-purpose primary cell or
secondary cell as will be described later).

The basic structure of the power supply system
accofding to the present invention will now be
described.

15 FIGS. 2A to 2D are block diagrams showing basic
structure concept of the power supply system according
to the present invention.

As shown in FIG. 2A, the power supply system 1
according to the present invention roughly includes:

20 a fuel pack (fuel charging portion) 20 in which a power
generation fuel FL consisting of a liquid fuel and/or
a gas fuel is charged; a power generation portion or
module 10 for generating electric power EG (power
generation) based on at least the power generation fuel

25 FL supplied from the fuel pack 20; and an interface
portion (which will be abbreviated)as an "I/F portion"

hereinafter) 30 provided with a fuel feed path or the



herg!nafter) 30 provided with a fuel feed path or the 2 8 JUL 2005 19 I|i ke
for supplying the power generation fuel FL charged in the fuel pack 20 to
t he power generation portion 10, and physically connecting the28ullL P88k 20
and the power generation portion 10 with each other. 5 The respective
constituent parts are configured so that they can be coupled with and
separated fromeach other (attachable a detachable) in an arbitrary
conformation, or they are integrally configured. Al so, as shown in FIG

2A, the I/F portion 30 may be 10 structured independently fromthe fuel

pack 20 and the, ti ' 0 . i
W either tHEUEQZﬁﬁéd%%ﬁé ST RS T genaae EaRT R 5 10252  Shoun
n FIGS. an ' ternatiyvely, i v
of the 1/ 15 %%réé%ﬁ%%%iﬁ%zcﬁeﬁ%oa??E%?Zﬁﬁ?%f835%§%3?5%ae?§?5?2§1Fid to
ach o e el pac an L I
h each enbod HibntAsRhY RRE - her oE R LR e R R P B o 10 1

ti 20 of th ;
The 1/ F por i o acror e EengdRP Y e g EE e T R BE BRer O e purp

the I/F portio €scCri part purely for the purpose

of 1ts descri pfl;tilé’”re{%écr:r%g%%gl?%ﬁstﬁﬁugﬁﬁ%hpﬁg beeeabhet gukha pever

generation portron . ornmed as nodul e, but the present 25
Invention I's nof, e@ﬁéyC&gﬂ bbershpied@ndifRyahaveepashrredt iremokaehach

enbodi ment descri bed hereafter as

other (attachable and detachable) in an arbitrary
conformation, or they are integrally configured.
Also, as shown in FIG. 2A, the I/F portion 30 may be

10 structured independently from the fuel pack 20 and the
power generation portion 10, or structured integrally
with either the fuel pack 20 or the power generation
portion 10 as shown in FIGS. 2B and 2C. Alternative;y,
as shown in FIG. 2D, each divided part of the I/F

15 portion 30 may be configured to be provided internally
to each of the fuel pack 20 and the power generation
portion 10.

Furthermore, in each embodiment described

hereafter, the power generation portion 10 is a portion

20 of the power supply system except for the fuel pack 20
and the I/F portion 30. It is described as divided
part purely for the purpose of its description. For
example, as described hereafter, the power generation
portion 10 may be formed as module, but the present

25 invention is not réstricted thereto, and may have

a structure of each embodiment deséribed hereafter as

the power supply system.



the power supply system 2 8 JUL 2005 20 The structure of each block wll
now be concretely described. [First Embodinment] (A) Electric Pomer
Generation Portion 5 FIG 3 is a block diagramshowi ng a first 2 8 dilo A0 nt
of an electric power generation portion which is applied to the power
supply system according to the present invention. Here, the power supply
system has a doubl e-el ectrode term nal styycture 10 prOV|ded with only a
positive electrode termnal and a negative electrode termnal which output
predeterm ned supply electric power, is connected to a predeterm ned

devi ce through these ter Qut pu edet er e I wer
used for driving t hehe g #Ege gaa?FHT§§°§? Al r?cg%gMgF QE%EESEFQQ
portion accor é%éi?i# éhls enbodlnent i ncl udes el ectric power hol di ng nmeans

havi ng a funct toring electric power generated by power generating

means, and has a st e - pply el ectric power having a
predeternined voltaggggggsggggﬁlégn ric power stored (held) ig t he

el ectric power hol ding a lied to th
device (load) as Ioggpdrﬁggeg %gtgﬁg@%oagge§aqﬁbh P%rgﬁPﬁg gi ves thee

concret e; descri pti opr253A$sShowiotR BhGgrdm Ehewehectar ifd rpewer generation
portion 10A according to this enbodinment is configured
embodiment of an electric power generation portion
which is applied to the power supply system according
to the present invention. Here, the power supply
system has a double-electrode terminal structure
10 provided with only a positive electrode terminal and a
negative electrode terminal which output predetermined
supply electric power, is connected to a predetermined
devicé through these terminals, and outputs
predetermined electric power used for driving the
15 device (load).

The electric power generation portion according to
this embodiment includes electric power holding means
having a function for storing electric power generated
by power generating means, and has a structure that

20 supply electric power having a predetermined voltage
based on electric power stored (held) in the electric
power holding means is generated and it is supplied
to the device (load) as load drive electric power.

The following gives the concrete description.
25 As shown in FIG. 3, the electric power generation

portion 10A according to this embodiment is configured

to generally include: a power generation portion (power



to generally include: a power generation portion (power 28JUL2005 21
generating neans) 11 which uses a power generation fuel FL supplied froma
fuel pack 20A through an I/F portion 30A and generates prede g i,n

el ectric power; electric power holding portion (electric powe @hugdﬁ 5
nmeans) 12 including a secondary cell, a capacitor or the |ike which
tenporarily holds electric power (generajed power) generated in the power
generation portion 11 and then continuously outputs electric power having
a constant voltage; a voltage conversion portion 10 13 which converts a

vol t age conponent%égF%gg @é%ﬁ%&iﬁl Qﬂ¥@ %?ugtggwggogFBQ?aEESEtEh@lpomer

goldlngtpo&le%’:h I ernlne age"suita or driving the
evice to [ e e n a to th
non-lllustratﬁg‘ gggﬁuppf%égl ??i36§03§?BE§h o gg§p55§thbn o e

”D“itor/CO“th%aAp 4! Qn&éa%@gCgﬁgggté9ﬁ§nedcaﬁeegrhe Eeaeyeltage

conponent of t I'C power d electric power) eld in the electric

power hol ding ppgtion gensiat s poft QuhPYLScateent pelesi gpatinged for
20 control ling an ope?2€?%% state |§ ?ﬁe el ecgrlg pomerp ggne?atléngportlon

11 in acgordangg,ni{ hiphenehangggandsecaostiorggeestiat @ tebacgeost ate) of the
electric power 1n the electric power holding portion 12; a start-up

control portiopné st aké- WRi€RNtembbiagi bpans) dibebitiric2boweppl i es start - up
electric power used for shifting (start-up) the power generation portion 11
to a power (generated power) generated in the power generation
portion 11 and then continuously outputs electric power
having a constant voltage; a voltage conversion portion
10 13 which converts a voltage component of the electric
power outputted from the electric power holding portion
12 into a predetermined voltage suitable for driving
the dévice to which the power supply system is .
connected and outputs it to the non-illustrated device
15 as supply electric power; a voltage monitor/control
portion 14 which monitors a change in the voltage
component of the electric power (held electric power)
held in the electric power holding portion and
generates and outputs a control signal used for
20 controlling an operation state in the electric power
generation portion 11 in accordance with the change and
a storage state (charge state) of the electric power
in the electric power holding portion 12; a start-up
control portion (start-up controlling means) 15 which
25 supplies start-up electric power used for shifting

(start-up) the power generation portion 11 to a power

generation state based on the control signal from the



generation state based on the control signal fromthe 2 8 JUL 2005 22

vol tage nonitor/control portion 14; and an output control portion (output
controlling neans) 16 which operates with the start-up electric power from
the start-up control portion 15, controls supply and 5 shut of f2 8fJuLh2i0d
power generation fuel FL to the power generation portion 11 and controls
the operation state (the power generatiQQ operation and the stop
operation) in the power generation portion 11. Here, the voltage
nonitor/control portion 14, the 10 start-up control portion 15 and the

~out put trol ti 16 in, thi nmbodi ment ti
8;‘%? ol 11 ng. MEAHS a5 QR 1S THE B Ue e 1 B FarCheFBbre, in the
tri ti . i 0 i t i j t, th
cloctric 15 FOMGE Garetiel P R v o o et Ser  FEnHATE S el o
tored) in the electric i fian 42, |
Suppl el o { RETARIDIT e et T e po o HORE T oo

t hrough predet ], ¢ 0 | S ASnSHPRLY T 464 power havi ng
20 a constanté&%ﬁ#ﬁg&’é%%%%%%%gsnkﬁgo,n?%b vol t age %%%%o%ent of the held

el ectri ¢ powers \hicGhy o i (e PRl O 8GA T 6 DOVET 6 Mtk biepohegt ri C

power holding portion 12 is nonitored, for exanple, constantly or with an
arbitrary tinmgg dpsdig, Widaasn monidd /et FOls 2Be POpéanidd. s tach

structure will” now be described concretely
(the power generation operation and the stop operation)
in the power generation portion 1l.
Here, the voltage monitor/control portion 14, the

10 start-up control portion 15 and the output control
portion 16 in this embodiment constitute system
controlling means according to the present invention.

Furthermore, in the electric power generation

portion 10A according to this embodiment, the electric

15 power generated by the power generation portion 11 is
held (stored) in the electric power holding portion 12,
and then commonly supplied to the controller and the
load of a non-illustrated device through predetermined
electrode terminals as supply electric power having

20 a constant voltage component. Also, the voltage
component of the held electric power which can be the
supply electric power in the electric power holding
portion 12 is monitored, for example, constantly or
with an arbitrary timing by the voltage monitor/control

25 portion 14.

Each structure will now be described concretely

hereinafter.



hereinafter. 2 8 JUL 2005 23 <Power Generation Portion> As shown in FIG 3,
t he power generation portion 11 applied to the electric power generation
portion 10A according to this enbodi ment has a structure that the 5 power
generation fuel FL is supplied fromthe fuel pack 20A through28hdylo@ibut
control portion 16 based on the operation (ON operation) of the out put
control portion 16 involved by supply oR3the start-up electric power from
the |l ater-descried start-up control portion 15 10 and the physical or

chem cal energy that the power generation fuel FL has is used in order to

generate predeter HpReld relReldra iRWsortHilda> 4 is a view schematically
showi ng a structural exanple of the power generation portion 15

applicable to the pewehgenermtiTen By tilen mooar dieetat idn spentiodt nent .
FIG 5 is a schematic view of a structure of a fuel reform ng portion
applied to thei pewen egerer atieor lpertrion paoeor djare tat. 1 arhire @i hidnt .
Here, the exanple will be appropriately described in 20 conjunction with

t he struct ur e agkotrkie nab dve-tdesc rerbed iqzave hasupl St EyeteER (Fak 88 1n this
structural exanple, as a concrete exanple, the power generation portion 11
has a sBruct upewer @emestadri-caxhedgd ndroramp¥ipd T Eﬁﬁméq?ﬁ)é%ﬁkfuel
25 reform ng system by which the power generation fuel] FL %¥QP|i%9 t hr ough
t he out put Co@pﬂomq@gqghntng5qquﬁt control portion 16 base n the

operation (ON operation) of the output control portion
16 involved by supply of the start-up electric pbwer
from the later-descried start-up control portion 15
10 and the physical or chemical energy that the power
generation fuel FL has is used in order to generate
predetermined electric power.
fIG. 4 is a view schematically showing a
structural example of the power generation portion
15 applicable to the power generation portion accqrding
to this embodiment. FIG. 5 is a schematic view of
a structure of a fuel reforming portion applied to the
power generation portion according to this embodiment.
Here, the example will be appropriately described in
20 conjunction with the structure of the above-described
power supply system (FIG. 3).
In this structural example, as a concrete example,
the power generation portion 11 has a structure of
a proton-exchange membrane fuel cell adopting the fuel
25 reforming system by which the power generation fuel FL
supplied through the output controi portion 16 from

the fuel pack 20A is used and the electric power is



the fuel pack 20A is used and the electric power is 2 .8 JUL 2005 24
generated by the electrochem cal reaction. Incidentally, although a fuel
reforming portion shown in FIG 5 will be described with the st28iguur2gs of
t he power generation portion 11 for the sake of 5 explanation, the fuel
reform ng portion constitutes a part of the | ater-described output control
portion in the light of the configurati @i of the electric power
generation portion according to the present invention. As shown in FIG 4,
t he power generation portion 10 11A is configured to include a fuel cel

mai n body (fL§%néf%&éd%&ﬁ M ol st Fb@esnacsPeesdbeidnel  conponent
(hydrogen) contalned In the power generation fuel FL extracted by the fuel

reformng portion (fyeldef€hO1§prildhauyhi shrpelfeefsraingedereionned
reforming 15 reaction with respect to the power generation fuel FL

suppl i ed from ket ugh Pack 20/ andogedeset tise¢l etthi the poeuctsed for
driving a predeterm ned | oad (corresponding to each portion in a device

DVC or a powercgefies abbwer npeie eaiDdd byrthenel kcfoochesi sake 20 reacti on.
Here, as shown in FIG 5, the fuel reformng portion 16a includes: a vapor
reform rg reacékphanpotonpnti€0Kehi cafgenenat per hjdhogenstehrbon di oxi de
as a by-product and a small anount of carbon nonoxide 25 fromthe power
generation fued parwhoEhthentates-describefdopubPdt waPBErahdPPEtPptited

fromthe fuel pack _ _ .
the light of the configuration of the electric power

generation portion according to the present invention.
As shown in FIG. 4, the power generation portion
10 11A is configured to include a fuel cell main body
(fuel cell) 110 which utilizes a specific fuel
component (hydrogen) contained in the power generation
fuel FL extracted by the fuel reforming portion (fuel
reformer) l6a which performs a predetermined reforming
15 reaction with respect to the power generation fuel FL
supplied from the fuel pack 20A and generates electric
power used for driving a predetermined load
(corresponding to each portion in a device DVC or
a power generation module 10A) by the electrochemical
20 reaction.

Here, as shown in FIG. 5, the fuel reforming
portion 16a includes: a vapor reforming reaction
portion 160X which generates hydrogen, carbon dioxide
as a by-product and a small amount of carbon monoxide

25 from the power generation fuel FL which consists of
alcohol and water and is supplied from the fuel pack

20A through a vapor reforming reaction process; an



20A t hrough a vapor reform ng reaction process; an 28 JUL 2005 25 aqueous
shift reaction portion 160Y which causes carbon nonoxi de supplied fromthe
vapor reformng reaction portion 160 to react with water contained in the
power generation fuel or water emtted fromthe fuel cell &8 riin®ody 110
as a by-product as will be described |I|ater through the aqgueous shift
reaction process and generates carbon dEbxi de and hydrogen; and a sel ected
oxi dation reaction portion 160A which causes carbon nonoxi de whi ch has not
reacted in the aqueous shift 10 reaction portion 160Y but renained to react

wi th oxygen apd.ggaRekalies Ganken ot @urdd onhn@ogh witiehs elaertesd caokicgat i on
reaction process. The fuel reformng portion 16a has a function to supply
hydr ogen obt aipedxhye abenAiedg firdm pome vagereratficomifngelr eRlctdivay ged in 15
the fuel pack 20A to the fuel cell main body 110 and perform detoxication
of a small anpyrtieh geverat edactamidh water dentBiaed sh tthe hawelcel |
mai N body 110 generates predeterm ned electric power which can be the
suppl y el ect rigenpaweri ohorfutetie ode wade M@ idred Heom Brerfatdhgelect ric
power for each portion in the 25 power generation nopdul e 10A from hydrogen
gas havéng tmeimi gloddeddio )aSg@néWartI@@ditt [fe VHpdr BefdSSRMEPET eact i on
portion 160X and the aqueous shift reaction portion 160Y. The fqpction of
each part Congaugniun;qqq;fqhg aqueous shift reaction process an

generates carbon dioxide and hydrogen; and a selected
oxidation reaction portidn 160A which causes carbon
monoxide which has not reacted in the aqueous shift

10 reaction portion 160Y but remained to react with oxygen
and generates carbon dioxide through the selected
oxidation reaction process. The fuel reforming portion
16a has a function to supply hydrogen obtained by
reforming the power generation fuel FL charged in

15 the fuel pack 20A to the fuel cell main body 110 and
perform detoxication of a small amount of generated
carbon monoxide. That is, the fuel cell main body 110
generates predetermined electric power which can be
the supply electric power for the device DVC and the

20 operating electric power for each portion in the
power generation module 10A from hydrogen gas having
the high density generated in the vapor reforming
reaction portion 160X and the aqueous shift reaction
portion 160Y.

25 The function of each part constituting the fuel
reforming portion 16a is followed,:as shown in FIG. 5,

for example, in case of generating hydrogen gas (Hp)



reform ng portion 16a is followed, as shown in FIG 5, for exanple, in
case of generating hydrogen gas (H2) 2 8 JUL 2005 26 with nethanol (CH3OH)
and water (H20) being used as the power generation fuel FL,ZHQ o80T
step in a vapor reformng reaction portion 160X, nethanol ( 8§b and
water (H20) are first vaporized by setting nmethanol and 5 water as the
liquid fuel in the atnobsphere under a te®perature condition of
approximately a boiling point by the heater controlled by electric power
supplied fromthe start-up control portion 15. Then, in the vapor

reform ng reacgtiqn pr . $8ld Wit an atymsphensy undel & the
‘tenperature c%%ggtF%gggﬁﬁﬁadpr5§%ﬂately 300C foﬁﬁeaporized nmet hanol ( CH3OH)

d t H ' ; Lt t &1e] f c kJ/ nol i
and water ( %%\Ig?g&leéﬁlle?%ttl% heatiersL,t he therapdr erengyimfa v mol s

absor bed, and 2) and a small anmount of carbon dioxide (CO2) are

generated as 15 foddiiGat et iidhe oo g mtyenmiecataredualdiyoR)L)and I n t he

vapor reform ng process, a snmall anmount of carbon nonoxide (CO nay be
generated as gayPr( t dresimes thywcipageie ddHy aret ttiard ore tdiand de{d02) .
CH3OH + H20O -p 3H2 + (1) 20 Here, as shown in FIG 5, an aqueous
shift reacti ozt izen tHEOYL and ch f8ed lecitre d- o atad s g NGRY Portion 160Z
for elimnating carbon nonoxide (CO generated as a by-product in the
vapor ref or ni rgmpeaadhimn amydidelqiy oV derprax it ¢loara RAGELF RS vapor 25
reform ng reaction portion 160X so that carbon npnoxi de ,
by the heater controlled by electric power supplied
from the start-up control portion 15.
Then, in the vapor reforming reaction process, by
10 setting an atmosphere under a temperature condition of
approximately 300°C for vaporized methanol (CH30H) and
water (Hp0) by using the heater, the thermal energy of
49.4 kJ/mol is absorbed, and hydrogen (Hp) and a small
amount of carbon dioxide (CO3) are generated as
15 indicated by the following chemical equation (1).
In the vapor reforming process, a small amount of
carbon monoxide (CO) may be generated as a by-product
besides hydrogen (Hy) and carbon dioxide (CO2).
CH30H + HpO — 3Hy + COg2 o (1)
20 Here, as shown in FIG. 5, an aqueous shift
reaction portion 160Y and a selected oxidation reaction
portion 160Z for eliminating carbon monoxide (CO)
generated as a by-product in the vapor reforming
reaction may be provided at the rear stage of the vapor
25 reforming reaction portion 160X so that carbon monoxide

(CO) can be converted into carbon dioxide (COp) and

hydrogen (Hp) through the respective processes



(CO).. can be converted into carbon dioxide (CQ2) and hydrogen (H2) through
the respective processes 22 8 JUL 2005 27 consisting of the agueous aﬁift
reaction and the selected oxidation reaction, thereby suppreggiﬁé-z

em ssion of harnful substances. Specifically, in the aqueous shift reaction
process in the aqueousshift 5 reaction portion 210Y, the thermal energy of
40. 2 kJ/ nol is generated by causing watep7(vapor; H20) to react with
carbon nonoxi de (CO, and carbon dioxide (C02) and hydrogen (H2) are
generated as indicated by the follow ng chem cal equation (2). 10 CO + H20

-~ Q02 + H2 (2hnsihenng Bt e AGuRRIssSiHitr t eaeldtorbn tdied they mal  ener gy
of 283.5 kJ/nol 1s generated by causing oxygen (02) to react with carbon

nonoxi de (CO) gwhiceh RS 10t t IRBE R RN, ed Hated  ardppratisixigle (C02) and
hydrogen 15 (H2) by the selected oxidation reaction in the selected

oxi dation reaghiiQRiReN dOMake(hl Fubstairkes . di Gy fid@)y, sirgener ated as
i ndicated by the followng chemcal equation (3). CO+ (1/2) 02 --~ C02 .
(3) 20 Here, fiok ex@he, shiFtaldesarmion prfoqusaduat ti{aved qieowsathiort

di oxi de) other than hydrogen generated by a series of fuel reformng
reactioss nentrieered cab@ertiicn @tidt,edhienttheximalt RTRIGY at em ssion hole
provided to the power generation nodul e 10A described hereafter. 25 The
concret e strucdture kaf/mdle ifueenasfadiad my causing water (vapor; HpO)

to react with carbon monoxide (CO), and carbon dioxide

(COp) and hydrogen (Hp) are generated as indicated by

the following chemical equation (2).

10 CO + HpO0 — COp + Ho e (2)

Then, in the aqueous shift reaction, the thermal

energy of 283.5 kJ/mol is generated by causing oxygen

(O5) to react with carbon monoxide (CO) which has not

been converted into carbon dioxide (CO3) and hydrogen

15 (Ho) by the selected oxidation reaction in the selected
oxidation reaction portion 160Z, and carbon dioxide
(COp) is generated as indicated by the following
chemical equation (3).

CO + (1/2)0p — COp = (3)

20 Here, for example, a small amount of product
(mainly carbon dioxide) other than hydrogen generated
by a series of fuel reforming reactions mentioned above
is emitted into air through an emission hole provided
to the power generation module 10A described hereafter.

25 The concrete structure of the fuel reforming
portion 16a having such a function Will be explained

later in the following concrete structural example



portion 16a having such a function will be explained later in the
follow ng concrete structural exanple 2 8 JUL 2005 28 togeth -‘ﬂ h her
structures. As shown in FIG 4, the fuel cell body 110 genera I&ﬁ' udes:
a fuel electrode (cathode) 111 consisting of a carbon el ectrode to which
catalyst 5 fine particles of, e.g., platinum palladium

pl ati num rut heni um adhere; an air electr@de (anode) 112 consisting of a
carbon el ectrode to which catalyst fine particles of, e.g., platinum
adhere; and a filmlike 1ion conductive nenbrane (exchange nenbrane) 113 10

i nt er posed beQ%gg&ﬂgyangﬂ sheot rades diklrand the air el ectrode 112. Here,

hydr ogen gas (HZ2) extracted by the fuel reformng portion 16a is supplied

to the fuel electrodesddin TRarmdj | £ oxygehughscéDR)bodyaliOis supplied
to the air electrode 212. As a result, power 15 generation is carried out

by the foll owquhe&lacty ornEhefd£ala ragel | arscthedebjcyemeda | Hol
pr edet er m ned electrlc power for driving the |oad 114. Further, as shown

hereafter, a parsioftielecdfis qmonison geleriatede i o wmmﬁhLﬁﬁt@%W$tbody 110 is
supplied to the output 20 control portion 16 (a fuel control portion 16b, a
heat er @ont r ol £ ipoy tpaont 16H s tdf ougte t heokatinump pabhadbiMportion 15 as the
start-up electric power according to needs (reference to F

Specifically, pﬂatﬂnumquﬁhﬁmﬁumfﬁﬁhﬁ%ﬁﬁr%%h%hic%}ec?EP@%a&%?Qﬁﬁg nthe

ower generation portion 11 (a fuel .
P J conglstlng of é carbon electrode to which catalyst fine

particles of, e.g., platinum adhere; and a film-like
ion conductive membrane (exchange membrane) 113

10 interposed between the fuel electrode 111 and the air
electrode 112. Here, hydrogen gas (Hp) extracted by
the fuel reforming portion 16a is supplied to the fuel
electfode 111, meanwhile oxygen gas (Op) in air is .
supplied to the air electrode 212. As a result, power

15 generation is carried out by the following electro-
chemical reaction, thereby generating predetermined
electric power for driving the load 114. Further, as
shown hereafter, a part of electric power generated in
the fuel cell body 110 is supplied to the output

20 control portion 16 (a fuel control portion 16b,

a heater control portion 16d) through the start-up
control portion 15 as the start-up electric power
according to needs (reference to FIG. 6).

Specifically, as an example of the electrochemical

25 reaction in the power generation portion 11 (a fuel
cell body 110) according to this séructural example,

when hydrogen gas (Hp) is supplied to the fuel



cell, body 110) according to this structural exanple, when hydrogen gas (H2)
is supplied to the fuel 2.8 JUL 2005 29 electrode 111, the electron (e-) is
separated by the catalysis at the fuel electrode 111, the hydrogen ion
(proton; H+) is generated and passes to the air electrode 1?@ gid hr ough
the ion conductive nenbrane 5 113, and the electron (e-) is K “Fou by
the carbon electrode constituting the fue electrode 111 and supplied to
the load 114, as indicated by the following chem cal equation (4). 3H2 --
* 6H+ + 6e- ... (4) 10 When air is supplied to the air electrode 212, the

el ectron (e-) pwhich-h@s passeehdsheosgbrbhe (opdidldepyrathd batal ysis at
the air electrode 112, the hydrogen ion (H+) which has passed through the

i on conduct i Ve drepdr 20@s 1d.3a+ anet hee DXxyUestgade(02),i bhai hydeagenwi th 15
each other, and water (H20 is thereby generated, as indicated by the
following chemgal (easebhprHtH)is Getrerat882308 pabees- €03EHRE air(5) Such
a series of the electrochem cal reactions (chem cal equations (4) and (5))
proceeds in thel@o-redativel yidewtheopghatbeeienvicoodasht vef mapbrakemat el y
60 to 80C , and the by-product other than the electric power (load drive
el ectri cs pover)13s aasi thél gleatyonwaes) (EROpkepeput By &BEI €8FPAF wat er
(H20 as a Dby-product generated at the air electrode 212 and 55 suppl yi ng
a necessary anolectovpdeacenstatihéngyshe fuel electrode 111 an

supplied to the load 114, as indicated by the following
chemical equation (4).
3Hy, — 6HT + 6e” e (4)

10 When air is supplied to the air electrode 212, the
electron (e~) which has passed through the load 114 by
the catalysis at the air electrode 112, the hydrogen
ion (H+) which has passed through the ion conductive-
membrane 113, and the oxygen gas (Op) in air react with

15 each other, and water (HpO) is thereby generated, as
indicated by the following chemical equation (5).

6Ht + (3/2)0p + 6e~ — 3H0 - (5)
Such a series of the electrochemical reactions
(chemical equations (4) and (5)) proceeds in the

20 relatively low temperature environment of approximately
60 to 80°C, and the by-product other than the electric
power (load drive electric power) is basically only
water (Hp0). Here, by collecting water (H30) as a
by-product generated at the air electrode 212 and

25 supplying a necessary amount of water to the fuel
reforming portion 16a provided to %he output control

portion 16, water can be reuséd for the fuel reforming



reformng portion 16a provided to the output control portion 16, water can
be reused for the fuel reforming 2 8 JUL 2006 30 reaction or the agueous
shift reaction of the power generation fuel FL, an anount ﬁé W?te H20)
stored (charged) in the fuel pack 20A in advance for the f f m ng
reaction can be greatly reduced, and a 5 collection anount of water
collected in the fuel pack 20A or the lid® as by-products can be
considerably decreased Wth application of the fuel reform ng type fuel
cell having such a structure to the power generation portion, operation

states (power (Genarald ng, 10, OPRGRLOQE <910 PEEBLOMIT] thé hpopener
generation portion can be set by sinple control for performng or

stoppi ng the Pa&ford hey POVEL, OResRbhen éﬂedJaEért@H%th guekedel | body.
Furt her nore, th application of the structure as the fuel cell, since

el ectric power chd gy ben dikecthyl ppogrceoaf tomahenpeneor geher auedn fuel
FL by the el ectrochem cal reaction, the very high power generation

ef ficiency can-demenhd zeghcaneht bien poeegregeher aedonefiuebn@lacan be
effectively used, and the power generation nodul e 10A including the power
20 genermtion gertéonidd amoube of nwateedcphleatedt hatthe fuglfperAkd as
nmodule. In this structural exanple, although description, has_been given on
only the case 20fatometianbl késas apptpeddustsheapoler CgeREARERBAYf uel FL

supplied 25 fromthe fuel pack 20A, the present inventian is no%
decreased With application of the fuel reforming type

fuel cell having such a structure to the power
generation portion, operation states (power generating

10 operation, stop operation) in the power generation
portion can be set by simple control for performing or
stopping the supply of the power generation fuel FL to

fhe fuel cell body. Furthermore, with application

of the structure as the fuel cell, since electric power

15 can be directly produced from the power generation fuel
FL by the electrochemical reaction, the very high power
generation efficiency can be realized, and the power
generation fuel FL can be effectively used, and the
power generation module 10A including the power

20 generation portion 11 can be minimized in case that it
is formed as module.

In this structural example, although description
has been given on only the case that methanol is
applied as the power generation fuel FL supplied

25 from the fuel pack 20A, the present invention is not
restricted thereto, and a liquid fﬁel or a liquefied

fuel or a gas fuel including at least a hydrogen



restricted thereto, and a liquid fuel or a liquefied fuel or a gas fuel
including at | east a hydrogen 2 8 JUL 2005 31 el enent can be applied
excellently. It is, therefore, possible to excellently apply an

al cohol -based liquid fuel, concretely nethanol, ethanol or thmmphupa

| i quefied fuel consisting of hydrocarbon which can be 5 vaporized at an
ordi nary. tenperature under an ordinary @lessure such as dinethyl ether

i sobutene or natural gas, a gas fuel such as hydrogen gas, or the liKke.
Here, in case of using liquefied hydrogen or hydrogen gas as it is as the

pover - gener atiqn.fuel i pdQud: i Roasibléntoy adopt 14e shesstore, by

whi ch the power generation Lis directly supplied to the fuel cel

body 110 Wi t hoills d160l d1Ges6ed LRkt B OPB1IY a4 16N Lagasethl Au ibscri bed
in this structural "exanple. 15 Mreover, although only the fuel reformng

type fuel celd,has hgen descyihethasr, séthgtisl copfbtit@nobower generation
portion 11, the present invention is not restricted thereto. A well-known

fuel direct supplertawerderl comnsistmyg bef appliiedariaod whichiqahdo0 fuel,
the liquefied fuel, the gas fuel or the like may be utilized as it is in
order t@ generaipgnelssd ratt apovedindny adeiipénatuas WhEer peePr gERRFAL i on
utilizing any other electrochem cal reaction or heat generation, _a

di fference i n gesgmre wsech vl ditebyy hetkatot hephiteDs PBakefbhal a
conversion effect of the pressure energy ,
gas, a gas fuel such as hydrogen gas, Or the like.

Here, in case of using liquefied hydrogen or

hydrogen gas as it is as the power generation fuel FL,

10 it is possible to adopt the structure by which the
power generation fuel FL is directly supplied to the
fuel éell body 110 without requiring a fuel reforming
portién 16a such as described in this structural
example. |

15 Moreover, although only the fuel reforming type
fuel cell has been described as a structure of the
power generation portion 11, the present invention is
not restricted thereto. A well-known fuel direct
supply type fuel cell may be applied, and the liquid

20 fuel, the liquefied fuel, the gas fuel or the like may
be utilized as it is in order to generate electric
power. In addition, as with power generation utilizing
any other electrochemical reaction or heat generation,
a difference in temperature involved by the endothermic

25 reaction, a conversion effect of the pressure energy
or the thermal energy, and the priﬁciple of electro-

magnetic induction, it is possible to apply well-known



or the thermal energy, and the principle of electro- magnetic induction, it
is possible to apply well-known 28JUL2005 32 power generating neans mhlch
can use the liquid fuel or the liquefied fuel or the gas fuel28iJuc20§ or

indirectly supplied fromthe fuel pack 20A and generate predeterm ned
electric power.. 5 <Qutput Control Portion> As shown in FIG 3, the out put
control portion 16 applied to the el ecBRi c power generation portion 10A
according to this enbodinent is configured to control .the operation state

(the power generation operation and 10 the stop operatlon) by supplying or
Hhe fuel

shutting of fpewer! gagbrhhengowBEngeRRY %%'%%nb%%| %%e %§9§SEF§¥%on cont.rol

pack 20A to the power generation portion ased
ion 14 and

signal froméhethat eiqdesceiibede1vekt g ' c A |
based on the 15 start-up electric pomer%s % ?g lf?@%{?%é'st%}t-up cont rol

portion 15. fﬂ&irébtﬁyasﬁ%pred|ﬁﬁéﬁ”tﬁ@o¥h89 ?a%ﬁhgﬁﬁﬁbﬁd ?géggégégrﬁro;he-

out put. control -portion.applied to the. electric power genera

accordi ng t prddetfmarddde r@ntrerpewap, as a structure of the power
generatlon portion 11, description will be given as to a structure of the

out putd control|mﬂ®utpuNWGmnt¢mﬂyP@gtlon>
As shown in FIG. 3, the output’ control portion 16

applled to the electrlc power generation portion IOA
_accordlng to this embodiment is configured to control
the operation state (the power generation operation and
lQ the stop operation) by supplying or shutting off at
least the power generation fuel FL charged in the fuel
pack ?QA to the bower generation portion 11 bésed on
the operation control signal from the later-described
voltage honitor/control portion'14 and basedibh the
15 _start—ﬁp electric power Supplied from the start-~up
control portion 15.
FIG:. 6 is_a.block diagram shoWing a schematic
~ structure of the output control portion applied to the
electric power generation portion according to thls
20 embodiment. Here, as a structure of the power
generation portionlll, description will be given as to
a structure of the output control portion.when applying
the above-describéd fuel reforming type fuél.cell (see
FIG. 3).
25 . Bs shown in FIG. 6, to the output control portion
16A according to this embodiment, specifically, it is

possible to apply a structure ihcluding: a fuel control



t he above-described fuel reformng type fuel cell (see FIG 3). As shown
to the output control portion 16A according to this

in FIG 6,
enbodi nent ,
fuel contro

specifically, it is possible to apply a structurespngl ugiQdg: a
28JUL2005 33 portion 16b which supplies a predetg?gfﬁ@dﬂgﬁgunt

of power generation fuel FL (substantially, hydrogen gas supplied to the

fuel cell

mai n body 110) to the power gepgration portion 11 based on the
start-up electric 5 power supplied fromthe start-up control portion 15; a
fuel reformng portion 16a (see FIG 4) which generates a specific fuel

conmponent (hy
t hrough the fﬂ%?g

EDogaf%sbfmmhguggms gepeeati-ennfinel Ekosuppbired

contro
reactions 10 s 8@e
and supplies the obt

portion b by a series of fuel reformng

S%éﬂgksgisﬁ Byt herabaussehari gal yequgtiregen( ghs to (3)
I ned Tuel conponent to a fuel eyectrode 111 of the

fuel cell mainghedy:iddOic 8ReakletOBENQ! mROA bBAY16C OWhiteh taeppbives a fixed

anmount of air

(oxygen gas supplied to the fuel cell 15 main body 110) to an

air electrode ddgephtibs puetiegl L1 pasadbody the0;stamd-aphedeetrdontrol
portion 16d which
chemi cal 5react powsri Buppeibdefroaf ohei sgaptrupogonéaclHppatipaséd/on t he
start-up electric power 20 supplied fromthe start-up control portion 15,
fuel cehklmaefobnipglpOrtihe fldel (sest F3IG.pdnt Wb CleengeErtEims

to fetch the power generation fuel FL
a specific fuel component (hydrogen gas) from the power

in the
control

10

15

20

25

mai nly sets tenperature conditions for various kinds of

generation fuel FL supplied through the fuel control

portion 16b by a series of fuel reforming reactions

such as indicated by the above chemical equations (1)

to

(3) and supplies the obtained fuel component to

a fuel electrode 111 of the fuel cell main body 110;

an air control portion 16c which supplies a fixed

amount of air (oxygen gas supplied to_the fuel cell

main body 110) to an air electrode 112 of the fuel cell

main body 110; and a heater control portion 1l6éd which

mainly sets temperature conditions for various kinds of

chemical reactions in the fuel reforming portion 1léa.

Here, based on the start-up electric power

supplied from the start-up control portion 15, in the

fuel cell main body 110, the fuel control portion 16b

performs control to fetch the power generation fuel FL

(the liquid fuel, the liquefied fuel or the gas fuel),

water and the like which can be hydrogen gas (Hp) whose

amount is required for generating constant electric

power from the fuel pack 20A, refofm them into hydrogen

gas (Hp) by the fuel reforming portion l6a and supplies



(the liquid fuel, the liquefied fuel or the gas fuel), water and the |ike
whi ch can be hydrogen gas (H2) whose 25 amount is required for generating
constant electric power fromthe fuel pack 20A, reformtheminto hydrogen
gas (H2) by the fuel reforming portion 16a and supplies 2 8 JZ8 JbO 4 a
fixed amount of hydrogen gas to the fuel electrode 111 of the fuel cel
mai n body 110. In addition, the air cont3gol portion 16¢c carries out
control to fetch oxygen gas (02) whose anobunt is required according to 5
the el ectrochem cal reaction using the hydrogen gas (see the chem cal

cquat i ons (3) A (5 adlgiof aif ARk oiPRlas o thd Nl e Rlesigade 112 of

the fuel cell ~rmain y "‘usi ng such a fuel control portion 16b, an

air control porqti ]éﬁe B d’ée_@:t &2 GPMJ 1 porid cudidei 40, agidist
supply and shu]gfgﬂ%f ydrogen gasE?HZ),cg&ygen gas (02) and the thernal

energy With raspecind, i i RoWH Uahesatd ok pAlt | htido 1 StAYESt ¢l
progress of the electrochem cal reaction in the power generation portion

11 (fuel cell gwjgerbasys 1)) aitosld aeninolledequid-ddieapomedigenss at i on
operation and the stop operation of predeterm ned electric power can be
control Ised. Heftts dihectaidclommitoall mpeadtiion hécimpytlie hydrddeuraast o
constantly supply air without controlling 20 supply and shutoff of oxygen
gas Wi th respe(ded chdectmmicd eaquatel i 63) tdred f (fel) cefomnaih Hudly 110 as
long as the air control portion 16c can su plg air 1 11
supply it to the air electrode 112 of the fuel ce
main body 110. By using such a fuel control portion
16b, an air control portion 16c and a heater control
10 portion 16d to adjust supply and shutoff of hydrogen
gas (Hp), oxygen gas (Op) and the thermal energy with
respect to the power generation portion 11, stages of
progress of the electrochemical reaction in the power
generation portion 11 (fuel cell main body 110) are
15 controlled, and the power generation operation and the
stop operation of predetermined electric power can be
controlled.
Here, the air control portion 16c may be
configured to constantly supply air without controlling
20 supply and shutoff of oxygen gas with respect to the
air electrode 112 of the fuel cell main body 110 as
long as the air control portion 1léc can supply air
which corresponds to a maximum amount of consumption of
oxygen per unit time in the power generation portion
25 11. That is, in the structure of the electric power

generation portion 10A shown in FIG. 6, the output

control portion 16A may set stages of progress of the



-which corresponds to a mexi mum armount of consunption of oxygen per unit
time in the power generation portion 25 11. That is, in the structure of

the electric power generation portion 10A shown in FIG 6, thf gggpggs
control portion 16A may set stages of progress of the 2 8 JUL 5

el ectrochem cal reaction by control over supply of the power generation
fuel FL by the fuel control portion 1@&% and control over supply of the
thermal energy by the heater control portion 16d, and an air hole (see 5
FIG 34) such as will be described |ater may be provided in place of the

air control NAHIENERG A At HeSoritdl neeessasly b then anount
of air (oxygen) used for the electrochem cal reaction in the power

generati on RRfifdronyehk r&i e RRNSIENYY ipphied cdi 4T g tdye air hol e.

<Start-up Control "Portion> The start-up control portion 15 applied to the

_ electric powsy a@lraerc%tﬂmlp%iéxo@u%%&ﬁ@@rtdié&ﬁémﬂ Senéppdiypent carries
" out start-up control to supply the 15 start-up electric power to the-
above- descr ithed heRweuiconta@lt palrtien i16d,1GrHd e faied odrd r@degporti on 16b

and the heater control portion 16d) and shift the power generation :
portién 11 FIGM BHe stahdlay midd be descridest lgdreer atdyrberode based on the
operation control .20 signal outputted in accordance with a change in held
el ectric powsoviidedhédnl pflecedodcitibieed igl somntire lpewsrt idmllfiangportion 12.
that not less than a necessary minimum amount of air '
(oxygen) used for the electrochemical reaction in the
power generation'portion 11 can be constantly supplied =
10 through the air hole. |
<Start-~up Control Portidn>
The.staft—up_control poftion 15 épplied to the
eleétfic'power generation portion 10A according to this
‘embodiment carries out start-up control to sﬁbply the
15 start-up electric.power to the above—described_output
_control portioﬁ 16 (the fuel control portion 16b and
the heater céntrol portion 16d) and shift the power
generation portion 11 from the standby mode to the
'power generation mode based on the operation control
20 signal outputted in accofdance-with a change in held
electric power in the later-described electric power
holding portion 12. |
| FIG. 7A is a circuit block diagram showing
a structurél éxample of the start-up control poftion
25 applied to the electric power generation portion

according to this embodiment.

As shown in FIG. 7A, the start—up control portion



FIG 7A is a circuit block diagramshow ng a structural exanple of the
start-up control portion 25 applied to the electric power genggajuLoa0is
portion according to this enbodinent. As shown in FIG 7A., the start-up
control portion 2 8 Jul 2005 36 15A according to this enbodinent is
configured to include: a feedback voltage generation holding circuit FVH
whi ch operates with a voltage V1 based onzghe electric power supplied from
t he power generation 5 portion 11 as a high-potential side power supply and
a ground potential GND as a | ow potential side power supply, generates at

| east electri c&gﬁtm;%éc%%\\%%% q Prd det erLpRat tiasgeccﬁgﬁ?g&gd( t\fgl tage) used

for maintaini r “generation operation of the generation

portion 11 baseq 9n {.Ne vallage ¥l v AN RURIHES Hile, IRNSIHLE G &At I C
on 16;

power to the outpdt  control porti astart-up power supply portion

PW which is cerst %Litc%dﬁ?\%r%\é:@- TBoh Gelo1¥ader1 Iddceand, supplies the

start-up electric power 5 a predeterm™ned voltage Vbat to the

out put control e_lggrttriigng%@egu@dﬁ%lti% HrRfd tHe QRATA! ihedfa tliltg power

generation portion 11; switch™SW which is turned OFF based on an
operati og cont kRlrtSicgnall Gfd rSthiEeHdtantSignal i) deSEbwat mitdEd, farein t he

| at er-descri bed 20 voltage nonitor/control portion 14, switches either a
f eedback vol t age driownd he tleerdlzdc IGND|asage lgangreatararialhdidiengpaigrcui t FVH
or the start-up electric power
supply, generates at least electric power having
a predetermined voltage (feedback voltage) used for
maintaining the power generation operation of the power
10 generation portion 11 based on the voltage V1, and
supplies the generated electric power to the output
control portion 16; a start-up power supply portion
PWl which is constituted by a primary cell or the
like and supplies the start-up electric power having
15 a predetermined voltage Vbat to the output control
portion 16 during the start-up operation of the power
generation portion 11; a switch SW1 which is turned
ON/OFF based on an operation control signal (first
control signal) SCl outputted from the later-described
20 voltage monitor/control portion 14, switches either a
feedback ﬁoltage from the feedback voltage generation
holding circuit FVH or the start-up electric power
(voltage Vbat) from the start-up power supply portion
PWl and supplies it to the output control portion 16;
25 and a switch SW2 which is turned ON/OFF based on the

control signal outputted from the feedback voltage

generation holding circuit FVH in accordance with the



~(vottage Vbat) fromthe start-up power supply portion PW and supplies it
to the output control portion 16; 25 and a switch SW2 which is turned

O\ OFF based on the control signal outputted fromthe fee%ﬂﬁck V, age
generation holding circuit FVH.in accordance with the 2 8 b 7

el ectric power supplied fromthe power generation portion 11 and controls
supply or shutoff of the start-up elect3ic power fromthe start-up power
supply portion PWM to the output. control portion 16. 5 As a further
concrete circuit configuration of the start-up control portion 15A as

illustrated idquddtGid BokdF QP Fiomh StROSSbREE ?é’n@P@fi’oﬁ _
configuration as the feedback voltage generation holding circuit FVH

provi ded wit haxtriesi stiangsi _%dntzeomoshggspﬁeopléhm@rbf 1ghauxiliary
capacitor (auxiliary electric power holding portion) Ci connected in

seri es bet weestaz tcQif adlectiiditpdWelr ofrdrberHd Hrpot-an igdwst dgydr phi ch the

el ectric power (voltage V1) generated by the power generation portion 11

is supplied guttdceoHECttPaY g2 dohihel Ippypadenté al side to which
the ground "potential GN\D is supplied, Zener diodes D12 and D13 connected

in seriSes between A corheditieon contette poindui N déh hisgweeni dheo photedi ode
‘D1 and the auxiliary capacitor C1 and the contact point N12 on the | ow.
20 potenti al s$agdé&-upndoatdiodd@obtd oxodddct ecs Hdtlwedirattesl igorFHELt i7@N
contact point N13 and _a contact point N14 of the switch SWL on one end
side. for example, it is possible to apply a configuration as
| the feedback vbltage generation holding circuit FVH
provided with a resistance R11l, a photodiode D11 and an
10 auxiliary capacitor (auxiliary electric power holding
portion).C11 connected in series between a contact '
point.Nll on the high-potential side to which the
electric power (voltage V1) generated by the power
generation portion 11 is supplied and a contéct point
15 | N12 on the low-potential side té which the ground
potential GND is supplied, Zener diodes D12 and D13
connected in series between a connection contact point
N 13 between the photodiode D11 and the auxiliary
capacitor Cll and the contact point N12 on the low- .
20 potential side, and a diode D14 connected between the
connection contact point N13 and a contact point N14 of
the switch SW1 on one end side.
As a circuit configuration of the switch SWi, as
shown in FIG. 7B for example, it is possible to apply
25 - a structure providéd with an electric current limit |

resistance R12 and a switching field effect transistor

(which will be referred to as a "Switching transistor"”



As a circuit configuration of the swwtch SW, as shown in FIG 7B for
exanple, it is possible to apply 25 a structure provided with an electric
current limt resistance R12 and a switching field effect transistor (which
will be referred to as a "switching transistor” 28JUL2005 38 _herei nafter)
Trl1 connected in series between the contact point N14 of t B8 9HedWBick

vol tage generation holding circuit FVH agd an out put contact point Fout
with respect to the output control portion 16, 5 a voltage detection

resi stance R1l.3 connected between a gate of the switching transistor Trll

and the contagfe, 2t Nt 72 S ehe CQU Tod $del &8s ehéepdetramsi st or

(which will be referred to as a "control transistor"” hereinafter) Trl2

connect ed bet g 4he Gater Qi1 4 hef HohsWd &db 4@k tvensagé ogededde sonl t he
contact point N12 on‘'the |low potential side, and a voltage detection

resi stance R4, comnected defwern tded g eowfpihecosvatehpagnt ransi stor Tril
and a gate of the control transistor Trl1l2. 15 Additionally, in regard to a

configuration iyt heitisWdehe Who ashs uhstpnt | @dhyrsl npdatisw 16 switch
SW, it is possible to apply a structure provided with an electric
current dint 4 esdlstayeeddtidctansh arssd dicdncé rensi stonedrdd ootmeet ed in
series between the start 20 up power supply portion PW and the contact
poi nt N14 of 4 hgatswidThtiBWswit annentr ashsiester vBFt hgandetket¢eomtact

resi stance R16 connected between a gate of the switch ,
point N14, a switch control field effect transistor

(which will be referred to as a "control transistor”
hereinafter) Trl2 connected between the gate of the

10 switching transistor Trll and the contact point N12
on the low-potential side, and a voltage detection
resistance R14 connected between the gate of the
switching transistor Trll and a gate of the control
transistor Trl2.

15 Additionally, in regard to a configuration of the
switch SW2, as substantially similar to the switch SW1,
it is possible to apply a structure provided with an
electric current limit resistance R15 and a switch
transistor Trl3 connected in series between the start-

20 up power supply portion PWl and the contact point N14
of the switch SW1l on one end side, a voltage detection
resistance R16 connected between a gate of the switch
transistor Trl3 and the start-up power supply portion
PW1l, and a control transistor Trl4 connected between

25 the gate of the switch transistor Trl3 and the contact
point N12 on the low-potential sidé.

Here, all of the switch transistor Trll, the



transi stor Tr13 and the start-up power supply portion PW, and a control
transi stor Tr14 connected between 25 the gate of the switch transistor Trl13
and the contact point N12 on the |ow potential side. Here, al28qQuLt g5
swtch transistor Trll, the 2 8 JUL 205 39 control transistor Trl1l2 and the
switch transistor Tr13 are field effect transistors which are turned OFF
when a gate signal voltage is at the | oggl evel and turned ON when the
sanme is at the high level. Here, the control 5 transistor Trl1l2 is also
turned on when the gate signal voltage is at the floating |evel. Further,

the control ~transistor Jrid and:the ol qdlods, Bl ane arrangedse as to

be opposed t 084 er, “have a phdt 0 coup structure t the control

transistor Trldel $1E40NeG LA ON:ORG sk AGCOHARMCE M by Qpey alean state

of the photodi odé n the el'ectric current flows to the photodi ode

D11 and the pROLAYOAS LY gaheltel 18 Lidlthe A UIALITAR ddidibmiv 0

transistor Tr I's tur rthernore, an operation control signal SCl

15 outputted {hom the Bl bisUsh! *bed nigt a68J10NT hle, GO Iingionl i on 14
is supplied to the gate of the <control “transistor Trl2. In the start-up

control gporti @R haAshavi A 19UGR 23 s6 teineC O WamAtdn gdthe dikjridlal state
is defined 20 as the state that no electric charge is stored in the

auxiliary capaeiltegeCly oft the ffaedhdek lehiedge Ryendreat,i drhehadaditngplci rcuit
FVH and the operation

transistor Trl4 and the photodiode D11 are arranged so
as to be opposed to each other, have a photo coupler
structure that the control transistor Trl4 is turned

10 ON/OFF in accordance with the operation state of the
photodiode D11. When the electric current flows to the
photodiode D11 and the photodiode D11 enters the light
emitting mode, the control transistor Trl4 is turned
ON. Furthermore, an operation control signal SC1

15 outputted from the non-illustrated voltage monitor/
control portion 14 is supplied to the gate of the
control transistor TrlZ2.

In the start-up control portion 15A having such

a circuit configuration, the initial state is defined

20 as the state that no electric charge is stored in
the auxiliary capacitor Cll of the feedback voltage
generation holding circuit FVH and the operation
control signal SCl used for operating the power
generation portion 11 is not outputted from the voltage

25 monitor/control portion 14 (specifically, when the

level of the signal supplied as the operation control

signal SC1 is at the floating level).



contr ol

when t he

is at the floating |evel).

signal SCl used for operating the power generation portion 11 is
not outputted fromthe voltage 25 nonitor/control portion 14 (speci

fically,

| evel of the signal supplied as the operation cont2@ljysizaggal SC1

2 8 JUL 2005 40 Since the start-up electric

power is not supplied fromthe start-up control portion 15A to the output
portion 16 at this nonment, the ggower generation portion 11 is in
t he power generation stop state, and 5 the electric power is not su
to the contact point N on the high-potential side. Therefore, th

CEoLTiC current doge.nphol Loutouleicestshaperllle A4 Llgpphoho

contr ol

D1l connected betweéen t
t he connectl
constituting

e con ac poi nt on the high- potentlal

e photo coup er eeps e OFF state. As a result, t

signal on tr@bﬁ%ﬁgﬂtﬁ F&lbﬁ 1@p9£'@ﬁlgoméﬁénﬁﬁtQh@fpbh@rS@bhéhatiaﬁ

Tr13 constituting
t he vol t age

t he cont act

switch SW, whe senthel highnposentidt 18ikeepsThheeONret athe

gate sig

10

15

20

25

nal

e smtch SW2 and the ON state i1s 15 mmi nt ai ned.
10h theistanttHp ppRvergenpphyiparstop BYates apgli

{‘%&Ot OnL fLt+ H@%lg}ﬁgrwsncmm gb transhspat Tri14

pplied

e

di ode

si de and

he gate

si stor
Al so,

ed to

poi nt N14 through the switch transistor Trl13. On the other
hand, shen tiige oppseti 08 powerols sbynalpSCiedntbhehtl cankagtl podhtis
applied to the gate 20 of the control transistor Trl1l2 constituting

on the Iow | evel (ground
electric current does not flow to the resistance Rll

and the photodiode D11 connected between the contact
point N11 on the high-potential side and the connection
contact point N13, and the control transistor Trld
constituting the photo coupler keeps the OFF state.

As a result, the gate signal on the high level is
applied.to the gate of the switch transistor Trl3
constituting the switch SW2 and the ON state is
maintained. Also, the voltage Vbat of the start-up
power supply portion PWl is applied to the contact.
point N14 through the switch transistor Trl3.

On the other hand, when the operation control
signal SC1 on the floating level is applied to the gate
of the control transistor Trl2 constituting the switch
SW1, the control transistor Trl2 keeps the ON state.
Therefore, the gate signal on the low level (ground
potential GND) is applied to the gate of the switch
transistor TR11l, and the OFF state is maintained.

Thus, the voltage of the contact point N14 is not
outputted to the output contact poin£ Fout.

In such an initial state, when the operation

t he

Therefore, the



potential GND) is applied to the gate of the switch transistor TR11, and
the OFF state is nmaintained. 25 Thus, the voltage of the contact point N14
is not outputted to the output contact point Fout. In such an initial
state, when the operation 2 8 JUL 2006 41 control signal ( eC|f|caIIy, a
signal on the low level) SCl used for changing the power dg

portion 11 to the power generation node igg outputted fronlthe voltage

moni tor/control portion 14, the 5 control transistor Tr12 of the switch SW
is changed over to the OFF state, and the gate signal on the high |eve

is applied t th t f_ th
over Lhe swi { CRAF s SRR TIPS AN & A e “the Vol t age
Vbat whi ch 1 S-Lgb%‘;{}m%%d efq)rt %Hag,ﬁ;ag,@t@fé é‘!{. M;g»@mﬁ he start-up

power supply portl I's outputte start-up electric power

(vol tage V3) :pgritfl% PUo {GRNIAle POfdrl ¥ tlitor! uahi § heusmi f edy

transistor Tr e out put “contact point Fout, supply of the power 15

generation fuelydgl ttrRe thE RO AERASAtd At 1S tgt ddn 14, Stwsted, and the
power generation portion 11 enters the power generation node. Then, when

the elegtric pewairdlvaldaos oor Tereret ethdysuiteclpowr jenatatged portion
11 is 20 supplied to the contact point Nil on the high-potential side, a

di fference inpetreid alhd YREAted dret wgen gdthe siognalktopotiim MNdhand t he
contact N12 on the | ow

level is applied to the gate of the switch transistor
Trll, thereby changing over the switch transistor Trll
to the ON state. Consequently, the voltage Vbat which

10 has been applied to the contact point N14 from the
start-up power supply portion PWl is outputted as the
start-up electric power (voltage V3) toc the output
control portion 16 through the switch transistor Trll
and the output contact point Fout, supply of the power

15 generation fuel FL to the power generation portion 11
is started, and the power generation portion 11 enters
the power generation mode.

Then, when the electric power (voltage V1)

generated by the power generation portion 11 is

20 supplied to the contact point N11 on the high-potential
side, a difference in potential is generated between
the contact point N1l and the contact N12 on the low-
potential side, and the electric current flows through

_ the voltage detection resistance R11l, the photodibde
25 D11 and the auxiliary capacitor Cll. As a result,

the divided voltage (feedback voltage) obtained by the

voltage detection resistance R11, the photodiode D11



potential side, and the electric current flows through the voltage
detection resistance Rl1l, the photodiode 25 Di and the auxiliary capacitor
Cl. As a result, the divided voltage (feedback vol tage) obtaigngg. 2005t he
vol t age detection resistance R11, the photodi ode D11 28JUL2005 42 and the
auxiliary capacitor Cl1 at the connection contact point N13 is applied to
the contact point N14 through the diode 4, and the phot odi ode D11
performs the light emtting operation, thereby turning ON the 5 control
transistor Trl4. Al so, the gate signal at the |ow level (ground potenti al
G\D) is applied to the gate, of the swtch ansi stor _Trl he switch
transi st or 1T%E§igh%h% bt d%Er cEB?th OEngitgﬁefggnaogﬁgFF%g ion of the
vol tage Vbat to the contac Lnt_N14 i O.Ln C e t, the
f eedback voItéﬂﬁp??%ﬁ1p?h%Ef@g%béﬁkée%%f%éet%eﬁgéagﬁ%ﬁgﬁgl ?%B£c$?%uit FVH

o0 12 LR ploltlg, Ry panehe seost e

portion 16 thr ransi s e out put " contact point

Fout, and the . i 0 | ONg i : AgERRr ahkon
borti on 11 o kge SRDEL Eh DO SPEE Sk NEhDbRG PONRINGCDR! bt

capaci t of (he'&ﬂf&irﬁ%ﬂQ%@EoPO’rPimg PRIELONInELdats sehakgedtbaged on a

difference in potentia etween the connection contact point N13 and the
contact point N 120e0nfhsuhavpootenikal crbgeisMappoves, tvi thepgaee

generation portion 11 continuing the power generation operation, when the

of the switch transistor Trl3, the switch transistor
Trl3 is changed over to the OFF state, and application
of the voltage Vbat to the contact point N14 is

10 intercepted. As a result, the feedback voltage from
the feedback voltage generation holding circuit FVH
applied to the contact point N14 is outputted to the
output control portion 16 through the switch transistor
Tr1l and the output contact point Fout, and the power

15 generation operation in the power generation portion 11
continues. Furthermore, at this moment, the auxiliary
capacitor (held electric power holding portion) Cl1 is
charged based on a difference in potential between the
connection contact point N13 and the contact point N12

20 on the low-potential side.

Moreover, with power generation portion 11
continuing the power generation operation, when the
operation control signal (specifically, a signal on the
high level) SC1l used for changing the power generation

25 portion 11 to the powér generation stop mode (standby
mode) is outputted from the voltage monitor/control

portion 14, the control transistor Trl2 of the switch



operation control signal (specifically, a signal on the high level) SCi1
used for changing the power generation 25 portion 11 to the power
generation stop node (standby node) is outputted fromthe | t ag
nonitor/control portion 14, the control transistor Tri12 of¥8h@ﬂs§gpch 2 8
JUL 20M 43 SW is changed over to the ON state, and the gate signal on the
low I evel is applied to the gate of the ,gswtch transistor Tril.

Consequently, the switch transistor Tril is changed over to the OFF state.
5 As atresuLtidputput of the feedback voltage fromthe feedback voltage
generation hol din CIrCUIt | i ont 4 1is

I nt;arceptlid sﬁ[’ﬂ? < Ogﬁ%/veellpg:e% PTI ’FLE(J}?Ci tﬁﬁé r%o%\vx%r generation
portion is s t.he e t [ hanged
to the power (e Sp- ¥t V*?erll ﬁlcgl]ﬁa[é%% P&gsﬂggsc E]e%fa oéicle, in

cases where the t%‘?} S% nerﬁaot]{ on,.Port 'él{hs'lélqd\@&{‘@i&' ntg@esm generation

node i s contr(ﬁ"‘il he operatlon control signal SClL and shifted

to the standb sa%lﬂ: hefseaéﬂaﬁ{ dde,pover, generatr osrpestion 11 is
again starte up, el t her t e vol tage Vbat of t%e start-up power supply

porti _OngF’V\l or & he charge valigae of the resapadrryoreage foom Ghei s
supplied as the start-up electric power to the output control portion 16

with 20 suppl e Qfgddte GRET e d O yatd ol omsi ighbd 115 1c onct he Fdlv apelieéd That
is, since the electric power is not supplled fromthe power generation
portion 11 to ddehe contact point N14 is intercepted, supply of
the power generation fuel FL to the power generation
portion 11 is stopped, and the power generation portion
10 11 is changed to the power generation stop state.
Incidentally, as described above, in cases where
the power generation portion 11 which in the power
generation mode is controlled to stop by the operation
control signal SCl and shifted to the standby mode and
15 thereafter the power generation portion 11 is again
started up, either the voltage Vbat of the start-up
power supply portion PW1l or the charge voltage of the
auxiliary capacitor Cl1l is supplied as the start-up
electric power to the output control portion 16 with
20 supply of the operation control signal SCl1l on the low
level. That is, since the electric power is not
supplied from the power generation portion 11 to the
contact point N11 on the high-potential side when the
power generation portion 11 is in the standby mode, the
25 electric current does not flow to the voltage detection
resistance R11 and the photodiode ﬁll, and the control

transistor Trl4 is turned OFF while the switch SW2 is



contact point Nl on the high-potential side when the power generation
portion 11 is in the standby node, the 25 electric current does not flowto
the voltage detection resistance R11 and the photodi ode D11, 2gngyit

control transistor Trl4 is turned OFF while the switch SW is 2 8 JUL 2005
44 turned on, thereby applying the voltage Vbat fromthe start-up power
supply portion PWM to the contact point 4. Here, when the charge voltage
of the auxiliary capacitor Cll of the feedback voltage generation 5

hol ding circuit FVH corresponds to or exceeds the voltage of the start-up

el ectri llied to, th . I i i
gﬁgag;cvlﬁgtwg@gﬁfhgénf rgﬁfr%eyigtaﬁﬁfya%%%&ér vEEEa%‘p%”g%?a( SRBBAERE the
e voltage o e auxiliar t or i 0 i -
cont ?olmpor t ?ﬁﬁtﬁﬁtfﬂ%ﬁaﬂe’fh8¥p§?§3§!’Bﬁoﬁng’w?ﬁ&%s%itggEoga%f:ttgﬁgfqﬁgogt her
and, en t | £ iLi i Is
the vol tage of Hhe SLEFE: uhRSfoEhe; HiaRls) bbIEAGEIBACKRE' ofdhasany BR8 (han

start-up Power gyppl Yookt s 08¢ 1PrBWEcLaSURDLEEYabE LaRaguteyh contr ol

portion 16 as . IS, int ack vol'tage generation holding

circuit £VH aCﬁQgQ#ggﬂ%QBE?E§ FUHUELYEBEpoR¥aMBLE ort BR cokAK! thR el ectric

power is supplie ( he start-up power supply portion PW
substantial ly v8@£¥?éno?h%hbﬂb&h@k—ﬁbagﬁeb@rﬁﬁephhéits&b@ﬂﬁedptoomﬁéation

of the power generafion portion 11, an
output control portion 16 (that is, the voltage Vbat
supplied from the start-up power supply portion PW1),
the charge voltage of the auxiliary capacitor Cll is
10 supplied to the output control portion 16 through the
diode D14 and the switch SW1. On the other hand, when
the charge voltage of the auxiliary capacitor Cll is
less than the voltage of the start-up electric power,
the voltage Vbat from the start-up power supply portion
15 PW1l is supplied to the output control portion 16 as
it is.

That is, in the feedback voltage generation
holding circuit FVH according to this structural
example, the start-up electric power is supplied from

20 the start-up power supply portion PWl substantially
only in the initial stage in the first start-up
operation of the power generation portion 11, and
thereafter the feedback voltage based on the electric
power generated by the power generation portion 11 or

25 the charge voltage of the auxiliary capacitor is
supplied to the output control portion 16 as electric

power for continuing the power generation operation or



thereafter the feedback voltage based on the electric power generated by
the power generation portion 11 or 25 the charge voltage of the auxiliary
capacitor is supplied to the output control portion 16 as electric power
for continuing the power generation operation or 2 8 JUL 2068 4u €205t ric
power for restart. Therefore, even if the primry cell or the like is
applied as the start-up power supply, ¢gensunption of the power supply can
be greatly suppressed, and the excellent start-up 5 operation can be
carried out for along tine. Incidentally, in the above-described

structural exanple, althou there i s ex lified the structure that the
start - updpgwérles?ﬁﬁﬁ/ &Rlﬂeﬁ g&%dﬁ’sﬁ%ﬁﬁ%‘g 0 eﬁef’]%eo{ﬁ’l nary" c%a)fcly%? the like
is provided in the 10 ectri r generatj.on, porti.on, sent

i nvgﬂ_tl (r)]n ihs Rlot™a%est55 ¢t F ttﬁ‘éq?gl[\’\%e I%o% aepfairrlp‘?de,é)%f{@%nsé%ﬁ%ﬁ%ni c device
to ich this power_supply i S. pLovi 1§ﬂ? I i cell for
menory backuﬁj,ol?"'eﬁ'uissul)c@lp}f’ n%ély&tn"gﬁg:toln;r%nncf@ %}g%gp%gé%ﬁse S ia)r]td-?%ﬂpl)r%%zver 15

supply porti %%aﬁf?d}%@e&:‘e o, Hol gl g Rt & d Pren dhee gl ectsi ¢ power hol ding

portion 12 a ric power generation portion 10A according

to thiss emboginent; fol ds, (54 arbs Qg ¥ 985 4 Neoed eetmiéc 20 charge based

on the electri'c power having the voltage V1 generated by the

‘a‘f’g‘éﬁ;ezﬂi bed popes; geRes ety ONin PO | Motd-dasdr peedostBut berabar ge and
g

example, although there is exemplified the structure
that the start-up power supply portion consisting of
the primary cell or the like is provided in the
10 electric power generation portion, the present
invention is not restricted thereto. For example, if
an electronic device to which this power supply system
is provided has a small primary cell for memory backup,
this cell may be commonly used as the start-up power
15 supply portion.
<Electric Power Holding Portion>
The electric power holding portion 12 applied to
the electric power generation portion 10A according to
this embodiment holds (stores or charges) the electric
20 charge based on the electric power having the voltage
V1 generated by the above-described power generation
portion 11, and performs the charge and discharge
operation for outputting the electric power having
a predetermined voltage (charge voltage) V2 based on
25 the held electric charge to the later-described voltage
conversion portion 13. |

FIG. 8A is a circuit block diagram showing



operation for outputting the electric power having a predeterm ned voltage
(charge voltage) V2 based on 25 the held electric charge to the

| at er - descri bed voltage conversion portion 13. FIG 8A is a ﬁ | ock
di agram showing 2 8 JUL 2005 46 a structural exanple of the el ect ower
hol ding portion applied to the electric power generation portion
according to this enbodi nent. As shown inp.FIG 8A the electric power

hol ding 5 portion 12A according to this enbodinment is configured to
include: a storage circuit CSC which stores the electric charge according

to the voltage V1 and discharges it. with the volta e V1 b n the
electric powdr S&EpEtUER Y CA %ﬁ\? SIwe & St t6n 6’?et| on i 10 a

hi gh- potenti al si de power. .su nd t.he roun ot t as a

| ow pot ent i al p?ir O[S‘O\ﬁé’rplslt‘?ﬁ’g%fy e\/0611'[ é% et eé"f ég}ér%lw %}EM whi ch
detects a stora state rlc . rge voltage in this
exanpl e) of tIPé’ lé’(f’t ﬁcé:ogrﬁje set%a%\flxg%léneg?cuit 15 CSC;, and a switch

SWB which is turne ng rétd Oy CONLE0hr ShAT@ nd second
control signal) S Sd\g}%%:ul}tedepglr(gm t]ﬁe VO té}ge et ectl on circui téVM and

control g supply, %%C%%)A ;H'cc%}lglcﬁgf dshalige stPigdnt the @hettgikedoner to

t he storage CIrCUIt In regard to a further concrete circuit

configurationf jthe glecty it oy diddiing quy tiltith 1Xeras whown in FIG
8B for exanple, it is possible to

electric charge according to the voltage V1 and

discharges it with the voltage V1 based on the electric
power supplied from the power generation portion 11 as

10 a high-potential side power supply and the ground
potential GND as a low-potential side power supply:;
a voltage detection circuit VM which detects a storage
state (held electric power: charge voltage in this
example) of the electric charge to the storage circuit

15 CSC; and a switch SW3 which is turned ON/OFF based on
an operation control signal (second control signal) SC2
outputted from the voltage detection circuit VM and
controls supply (charge) or shutoff (charge stop) of
the electric power to the storage circuit CSC.

20 In regard to a further concrete circuit
configuration of the electric power holding portion
123, as shown in FIG. 8B for example, it is possible to
apply as the switch SW3 a structure provided with a
switch transistor Tr2l and an electric current limit

25 resistance R21 connected in series between an input
contact point N21 (which is the same contact point as

the contact point N11 shown in FIG. 7B) to which the



apply as the switch SWB a structure provided with a switch transistor Tr2l
and an electric current limt 25 resistance R21 connected in series_ between
an input contact point N21 (which is the sane contact point 285 JUL 2805
contact point Nil shown in FIG 7B) to which the 2 8 JUL 2005 47 electric
power (voltage V1) generated by the power generation portion 11 is
supplied and the contact point N22, a vo]iage detection resistance R22
connected between the gate of the switch iransistor Tr21 and the 5 contact
poi nt N22, and a control transistor Tr22 connected between the gate of the

switch transistor Tr2l1 and a contact nt N23 ich iis th t
poi nt as the c%%?ﬁ%%lﬁopﬁweﬂlévgHB@Helﬁgkl@fn?éfgmﬂ g %Eﬁoﬁgggggﬁt?gr act

side. 10 Furth th t . :

exam e, .l? r.)sgéegggmegtﬁogﬁbgp FL"EE bubhracthanto e, Popplt BOIREL |
is exanple acito

contact poi nt NégPaﬂdVPEEaQSnggchg% r%ﬁggggggéeﬂfgnl%&bggﬁegffgfegldghe

I nci dental 'y, %gfggéég u{ga Qghatgﬁ%gehC%Eﬁﬂb&s@§§ T%Z@OEnﬁe%h%'Cted

tothis struc er structure may be enployed as

long as %he 6'68£568t Baige g?§éan8ge gPEE%SQtEkSnBQWQBrSQQQbIed fromthe

power erati on |on stored or charged) and a
Vol tage whi ch EEHH%H%ESSbb@wéeﬁu?ﬁEaehta|bf thyeduak chatkishsaky ool t age

range. Therefore or exanple
Tr21 and a contact point N23 (which is the same contact
point as the contact point N12 shown in FIG. 7B) on the
low-potential side.

10 Further, as the storage circuit CSC, as shown in
FIG. 8B for example, it is possible to apply a
structure that a plurality of (two in this example)
capacitors C21 and C22 are connected in series between
the contact point N22 and the contact point N23 on the

15 low-potential side. Incidentally, the structure of
the storage circuit CSC is not restricted to this
structural example, and any other structure may be
employed as long as the electric charge based on the
electric power supplied from the power generation

20 portion 11 can be held (stored or charged) and a
voltage which fluctuates in a substantially fixed or
arbitrary voltage range. Therefore, for example, the
storage circuit CSC may include only a single capacitor
or have a structure as a capacitor bank which switches

25 the connection state of a plurality of capacitors

between serial and parallel with a predetermined

timing.



storage circuit CSC may include only a single capacitor or have a
structure as a capacitor bank which sw tches 25 the connection state of a
plurality of capacitors between serial and parallel with a R eaﬁﬁnined
timng. 2 8 JUL 2005 48 As a circuit configuration of the V8|t§S€
detection circuit VM as shown in FIG 8B for exanple, it is possible to
apply a structure that Zener diodes D21 d D22 and vol tage dividing

resi stances R23 and 5 R24 are connected in series between an input contact
F0|nt N21 pnlthedhigh-potential side and a contact point N22 on the

ow potential side. Here, both the swtch transistor Tr and the contr
transi stor Tr22 con@@iPu?ﬂﬁﬁuﬂﬁecgﬁsﬂgHrgﬁéo§r8f %gefwgﬁgagﬁfect trol

transi stors which are turned F th t i I i

#ﬁveg_apg ;urn%@t%ﬁFlaﬂeﬁlfﬁBgEaYﬁbggﬁnﬁﬁoggl?Bzgggg éﬁokﬁggﬁﬁéﬁpﬁéoéré v
e divided voltage at the. copnecti I 2

di vi di ng resis%gngéspﬁ§§lgﬁa 4g8é9§0%g?%?ﬁ%Fﬁgé?ﬁgaggéfgégtgg?é%%?gge

Checontrol & rRAL BE8: 772300 HOPERCR) SRy e e Bonsr Aordrng Boct fon 19A

the control tr n el ectric power ing portion 12A

having such aRghTSHE}FSBHEEQHaaELOQermegnbEE@e@Baéaeiﬁghtaa@nta@t(or

di schargeé vol tage; voltage at the contact point N22) based on the electric
charge stored {g;}heys¢apackher 51GR1paREnE221CEAGEI hubi agcbheastor age

circuit
point N22 on the low-potential side.
Here, both the switch transistor Tr2l and the

control transistor Tr22 constituting the switch SW3 are

10 field effect transistofs which are turned OFF when the
gate signal voltage is at the low level and turned ON
when the gate signal voltage is at the high level.
The divided voltage at the connection contact point
N24 of the voltage dividing resistances R23 and R24

15 constituting the voltage detection circuit VM is
supplied as the operation control signal SC2 to the
gate of the control transistor Tr22.

In the electric power holding portion 12A having

such a circuit configuration, when the charge voltage

20 (or discharge voltage; voltage at the contact point
N22) based on the electric charge stored in the
capacitors €21 and C22 constituting the storage circuit
CSC is constantly detected by the voltage detection
circuit VM, a signal level of the operation control

25 signal SC2 outputted to the switch_SWB is controlled

in accordance with a change in the charge voltage V2.

That is, when the charge voltage V2 of the storage



CSC is constantly detected by the voltage detection circuit VM a signal

| evel of the operation control 25 signal SC2 outputted to the switch SWB is
controlled in accordance with a change in the charge voltag 2 t is,
when the charge voltage V2 of the storage 28JUL20 49 circuitqegdufs ower
than a Zener voltage Vz of the Zener diodes D21 and D22 of the voltage
detection circuit VM the voltage at thegonnection contact point N24 of
the voltage dividing resistances R23 and $g4 5 falls to the low | evel. By
turning OFF the control transistor Tr22 of the switch SW8, the switch

S A T R

chorced | thaiireliealtn b TR IRV AR Ml R cnate

SgltggeZ?Re[hd?bﬁgﬁlEBti2nﬁhf2§°%%é?%gaﬁ5tv%lfg%% gg?%ct?%n?%??cﬁ?? %N? t he
e%%%t?glg¥ 90E9$%§C§%g§ag§g?%ésEhﬁsﬁﬁée £he Bhghrbevel . By

swi tching the _ ?ans!s e swmtc SWB to the ON state,
the swtgh traﬁéig§0£oTﬁﬁé Low iupoed GBG byrApRLYDRE the bewtkevel gate

signal to 20 the gate thereo and supply of the’electric power to the
storage C'fCU'ﬁréﬁgibﬁgghyEZQfo ther sWytehopRBNgthehewebange operation of

the storage circuit
transistor Tr2l1 is turned ON by applying the high-level
gate signal to the gate thereof, and the electric
charge based on the electric power supplied to the
10 input contact point N21 from the power generation
portion 11 is charged in the storage circuit CSC.

On the other hand, when the charge voltage V2 of
the storage circuit CSC is higher than the Zener
voltage Vz of the Zener diodes D21 and D22 of the

15 voltage detection circuit VM, the voltage in the
connection contact point N24 rises to the high level.
By switching the control transistor Tr22 of the switch
SW3 to the ON state, the switch transistor Tr2l is
turned OFF by applying the low-level gate signal to

20 the gate thereof, and supply of the electric power to
the storage circuit CSC is shut off, thereby stopping
the charge operation of the storage circuit CSC.

As a result, the charge voltage in the electric
power holding portion 12A (storage circuit CSC) is

25 constantly monitored, and the state of holding (storing
or charging) the electric power wifh respect to the

storage circuit CSC is controlled in such a manner that



As a result, the charge voltage in the electric power holding portion 12A
(storage circuit CSC) is 25 constantly nonitored, and the state of hol ding
(storing or charging) the electric power with respect to the storage
circuit CSCis controlled in such a manner that 2 8 JUL 200572 80juit 2006n
constantly converge in a predeterm ned voltage range. <Voltage Conversion
Portion> The vol tage conversion portion %% applied to the 5 electric power
generation portion | OA according to this™ enbodi ment performs the voltage
conversion operation which converts electric power having the charge
voltage V2 in the electric power holdin ortion, 12 such as escri bed
above into el ddt Ge@ ekt anduphISPreIEdS i%trPfO BIREHHHSY W LS ant

out put voltage Vout suitable for driving the non-illustrated device
(load). FIG 9&¥& circuit block diagramshowing a structural exanple of

t he vol tage conversion portion. appli to the electric power generation
portion 15 accordi ig’? §9ﬁs§%ﬂﬁﬁﬁ§aﬂﬂu,oEﬁ&P G 10is acircuit

structural view shqw ng{g@ﬁﬁ?ﬁ%‘%ﬂ?‘ﬁ?_g}%{&% tkgeg%%e%sg% ea%xgiiégletgoég@_ge

conver sion portion. : I _ ge conversion portion 13A
e, L A SRS 20 e 5 o ve
vol tage Vdd based, Qe ADANESIESH RS ST eyt §age dfetaridie
which converts electric power having the charge voltage
V2 in the electric power holding portion 12 such as
described above into electric power (supply electric
10 power) having a constant output voltage Vout suitable
for driving the non-illustrated device (load).
FIG. 9 is a circuit block diagram showing a
structural example of the voltage conversion portion
~applied to the electric power generation portion
15 according to this embodiment, and FIG. 10 is a circuit
structural view showing a concrete structural example
of the voltage conversion portion.
As shown in FIG. 9, the voltage conversion portion
13A according to this embodiment is configured to
20 include: a circuit drive voltage generation circuit CDV
which generates a predetermined drive voltage vVdd based
on the above-described charge voltage V2 in the
electric power holding portion 12; and a constant
voltage generation circuit DC/DC having a function of
25 a so-called DC-DC converter which Qperates based on
the drive voltage Vvdd generated by the circuit drive

voltage generation circuit CDV, conve;ts the charge



el ectric power holding portion 12; and a constant voltage generation
circuit DC/DC having a function of 25 a so-called DC DC converter which
operates based on the drive voltage Vdd generated by the circuit drive

vol tage generation circuit CDV, converts the charge 28JUL2005 %1 NOl ge V2
in the electric power holding portion 12 into a constant voI? é his
hi gher than the ground potential GND whi is the | ow potential side power
supply and outputs the obtained voltage as an output 5 voltage Vout. In
regard to a further concrete circuit configuration of the voltage
conversion portion 13 shown_in islBossibIe to

A, as FIG 10 f I it

?ﬁp:yd.as t he Eff%ﬁgﬁdggiég QBFtﬁbﬁcﬁéhﬁrQPWSHOéPiéggB %fﬁkéoTO Structure

cluding: a voltage dividing re t . R31. d d
fonaﬁptﬁd iR séﬁF%sabEPﬁégﬁng Veiﬁggg?%gbgﬁtlﬁg lgﬁe%ﬁgﬁépghggg gﬁﬁpgl si de
o] iC t he charge, vol e V2 in.th I I hal: di i
i suppl ed ?nﬂizeﬂﬁaeic%ﬁﬁowmch&as(?ﬂ% TEhEbGLBaLERL Btk Bonle ("
contact poin o] in ; thal g which th
gr ound _potentF%Ppégtﬁgg 885%#?%d?ﬁgngﬂggggggg??ggggglhgcgﬁhggsggtbe{3ee; 2
connectlgn conggg%aggiqég%BS bet ween the voltage dividing resistance R31

0 Zener di ode

and the and the contact point N32 on the |ow potenti al
side. In regard to anCikguily €8Nkl FukahiedN Bhce®e circuit

configuration of the voltage conversion portion 13A, as
shown in FIG. 10 for example, it is possible to apply
as the circuit drive voltage generation circuit CDV a

10 structure including: a voltage diViding resistance R31
and a Zener diode D31 connected in series between a
contact point N31 on the high-potential side to which
the charge voltage V2 in the electric power holding
portion 12 is supplied and a contact point N32 (the

15 same contact point as the contact point N12 shown in
FIG. 7B) on the low-potential side to which the ground
potential GND is supplied; and a capacitor C31
connected between a connection contact point N33
between the voltage dividing resistance R31 and the

20 Zener diode D31 and the contact point N32 on the
low-potential side.

In regard to a circuit configuration of the

constant voltage generation circuit DC/DC, as shown
in FIG. 10 for example, it is possible to apply

25 a structure in which there are provided a switch

transistor Tr31 and an inductance L31 connected

in series between a contact point N31 on the



constant voltage generation circuit DC/ DC, as shown in FIG 10 for
exanple, it is possible to apply 25 a structure in which there are provided
a switch transistor Tr31 and an inductance L31 connected 85§l o5

bet ween a contact point N31 on the 28JUL2005 52 hi gh- potent|2I gyhe and an
out put contact point N34 which outputs the output voltage Vout; a

resi stance elenment R32 and a Zener diode5 2 connected in series between
the contact point N31 and the contact point 5 N32; a capacitor C32
connected between a connection contact point N35 between the resistance

| t R32 d the Z i
goﬁggp?tor C?ﬁﬂh%blggtggggéfhgggﬁgggdggg %gﬁﬁgg?%§%%92%;%élﬁgnnectlon
cont ac oi n an - nd
contac% gOiPt HChaoggPPEz ggﬁt?@EpPB 8E639§0 %ﬁﬁkgglkgséggaﬁg%ggtend
connect e o ap out
SR é@?n efca' ARae2 Bshes. P%%&gn&ggt%hgé‘ s5Pdes Co

connected to aﬁ BRER connect 0 a gate of

the switch prsgﬁégtgét b?ﬂgaCt Fgggttﬁglcgpge% %d ﬁglﬁgnnectlon

cont act pol n transi e I nduct ance

L31 and ihe cop apghphcl}.@gr and eoﬁﬁee%hobew@aactae@oa%mant he out put

cont act p0|nt e cont act p0|nt In the voltage conver si on
portion 13A ha&hHEaEHCBmﬁtcmtl BEEﬁEbﬁnth\é’nQ@s&BQaﬁ&ér @a evehntags2V2 in the

el ectric power holding portion 12 is applied to the
and the Zener diode D32 and the contact point N32;
a comparator COM having a + side input end connected
to the connection contact point N35 and a - side input

10 end connectea to the output contact point N34; a switch
control logic gate AND having one input end connected
to an output end of the comparator COM, the other input
end connected to an oscillator 0SC, and an output end
connected to a gate of the switch transistor Tr31;

15 a diode D33 connected between a connection contact
point N36 between the switch transistor Tr3l and
the inductance L31 and the contact point N32; and
a capacitor connected between the output contact point
N34 and the contact point N32.

20 In.the voltagé conversion portion 13A having such
a configuration, when the charge voltage V2 in the
electric power holding portion 12 is applied to the
circuit drive voltage generation circuit CDV, the
voltage of the connection contact point N33 is

25 determined in accordance with the division ratio.of the

resistance element R31 and the Zener diode D31 and the

charge state of the capacitor C31, and this determined



circuit drive voltage generation circuit CDV, the voltage of the
connection contact point N33 is 25 determned in accordance with the
division ratio of the resistance elenent R31 and the Zener ¢igpdg
the charge state of the capacitor C31, and this determ ned 28JUL20

voltage is supplied to the constant voltage generation

the drive voltage Vdd. Here, as to the dgive voltage Vdd, a substan
constant voltage is generated with respect to the ground potential
which is the | owpotential side power supply irrespective of change

ot her hand V.°'nt?ﬂﬁa%%nié‘aﬁ%ﬁ‘ﬁ%%ﬁcéy eRerEbs bRn: PEAPRoRCIBR  pRco

ot her hand,
conpar at or

Vout of the ouf

gg%&gg”§%/§8 95°§ﬁ§§§99v§oeofegpérvaa t hgeQut PUL ¥l t

poT n érencé voltage Vs wh

di vided and gepgraged, at 5D€?ﬁ8n98 t'Q”suBQE%ﬁEEa@? nEoB@%anwh%BlEQ?

vol t age Vout

is clower-th e re erence voltage V a hi gh-1evel

signal is inpujled i ongqigpuh £0dpeLeibs LAGIgrgahe pétoncand a pu

signal having ap

ernlne cycle signal "waveformis inputted

and
3

circuit DC/ DC as

tially
5 G\D
S in
t he
age

ichis
gout put

| se
to the

other input engypfyRMLhesosgi!l 18H0poEBtiAS 3iAeSPblert Bapplgh-1evel gate
signal is applied to the gate of the switch 20 transistor Tr31 fromthe

| ogi ¢ gate AND;rpBgpbbeiveWbtcBhbngasi $hothdR3hakgei nbataiget ¥wat iy turned
ON. Consequently, when the potential (output voltage Vout)

10

15

20

25

the electric power holding portion 12.

On the other hand, in the constant voltage
generation circuit DC/DC, the comparator COM performs
processing for comparing the output voltage Vout of
the output contact point N34 with a reference voltage
Vs which is divided and generated at the connection
contact point N35. When the output voltage Vout is
lower than the reference voltage Vs, a high-level
signal is inputted to one input end of the logic gate
AND, and a pulse signal having a predetermined cycle
and signal waveform is inputted to the other input end
from the oscillator 0SC. As a result, the high—level
gate signal-is applied to the gate of the switch
transistor Tr31 from the logic gate AND, and the
switch transistor TR31 is intermittently turned ON.
Consequently, when the potential (output voltage Vout)
of the output contact point N34 is lowered, the
charge voltage V2 on the contact point N31 side is
intermittently supplied through the switch transistor
Tr3l, and the output voltage Vout ﬁaving a substan-

tially constant potential is generated and outputted.



of the output contact point N34 is |owered, the charge voltage V2 on the
contact point N31 side is 25 intermttently supplied through2i8hgyis\@g§ch
transistor Tr31, and the output voltage Vout having a substan- tially
constant potential is generated and outputted. 28JUL2005 54 Incidentally,
since the capacitor C33 is connected between the output contact point N34
and the contact point N32 and the electrig charge supplied through the

i nductance L31 is thereby stored, the output voltage 5 Vout outputted

t hrough the output contact point N34 is controlled to be further constant.

<Vol t age Monit or/ Cont Porti T I i . i
appl i ed to Lhgﬁg;egﬁﬁgilgS&ghﬁéénaBEt¥335§%$9”8§5§8é%?%?%é%%§@tr?;°“164
enbodi ment perfornms operati trol i i i
control . 1he vefﬁs@@nnﬁﬁefaﬁfehﬁPFﬁﬁgaéﬁr pofE IS orall 8 ForREST Charge
vol t age out put t - ' 1 [
portion 12 to Pﬂgn%oﬁgagégggﬁggrg?%é%ﬁggfggﬁggg %g§%3%§§ ?ﬁg%ggﬁggkghng

vol tage becomes ol ORLE 193N, cachLedeleLibigd, vehkagocalugoiihgavol Lage

nonitor/ cont reron out each predetermned timng the

operatiop cont {0l sl SCh £AkoGEANGLRY cutplal botRhdthgcReweN3gener at i on
portion %1 to tﬁe pome? Eg genergt?on nndgut% thebstaft-ggﬂcontfgl portion

15 mentioned gba¥ec1Ak80tol beO¥LRYRS rt BEn@REnaLi On control signal SC2 for
hol di ng (storing or charging)
<Voltage Monitor/Control Portion>
The voltage monitor/control portion 14 applied to

the electric power generation portion according to this

10 embodiment performs the operation control. According
to this operation controcl, the voltage monitor/control
portion 14 detects a voltage (charge voltage V2)
outputted from the above-described electric power
holding portion 12 to the voltage conversion portion

15 13. When the detected voltage becomes not more than
a predetermined voltage value, the voltage monitoxr/
control portion 14 outputs with each predetermined
timing the operation control signal SCl for changing
(start-up) the power generation portion 1l to the power

20 generation mode to the start-up control portion 15
mentioned above. Also, it outputs the operation
control signal SC2 for holding (storing or charging)
the electric power generated by the power generation
portion 11 to the above-described electric power

25 holding portion 12.

Here, as a concrete circuit which detects the

charge voltage (voltage component in the held electric



the electric power generated by the power generation portion 11 to the
above-described el ectric power 25 holding portion 12. Here, as a concrete
circuit which detects the charge voltage (voltage conmponerg8 iJoLt 2080 hel d
electric 2 8 JUL 2005 55 power) in the electric power holding portion 12,
for exanple, it is possible to excellently apply a circuit consisting of
series connection of the Zener diodes D2l1gsand D22 and the vol tage dividing
resi stances R23 and 5 R24 such as describeg in connection with the voltage
detection circuit (see FIG 8B) constituting the above-nentioned electric

power holding portiqn.12. . Therefaqr.e, in thi - iﬂgygy % e
ﬂetectLon FirgﬁwngM¥ﬁ qﬁﬁa%%%ﬁﬁr%Q:%%Wﬁﬁlﬁgﬁg?ﬁg porffg%m%% ?%%ago al so
ave the voltage detecti.on functi ar I ags, | t &Nt r ol
portion 14. | t%ixgmlp “Be l%otlesd%%tgﬁgl%lt%ettovgﬁéa%gerrﬁlgﬁr?lll{ or/ clorgr)ltr% oéI)I]iloorti on 14

T v 3 SRR ) Sonpideny! s kst

15 operation control signals SCl

and SC2 as_vell, 98 pJh & 2P0 dRAGI e diMAldiaas (ol ostdiated WEd 1 (B)

Fuel Pack The ﬁy pack Z20A applie e power supply system according
to the present goventdion d Sed @iy examimect faelwstiorage eontagaer with

the high sealing property, in which the power generation fuel FL
consi sting of gddaihd uslncwaid | (reaf irems f L) aforsighsuting the
above-mentioned electric power holding portion 12.
Therefore, in this embodiment, the voltage detection
circuit VM of the electric power holding portion 12 can
10 also have the voltage detection function part of the
voltage monitor/control portion 14. It is to be noted
that the voltage monitor/control portion 14 includes
at least a signal control function for controlling
an output timing, a signal level or the like of the
15 operation control signals SCl1 and SCZ as well as
the above-described voltage detection function.
(B) Fuel Pack
The fuel pack 20A applied to the power supply
system according to the present invention is, for
20 example, a fuel storage container with the high sealing
property, in which the power generation fuel FL
consisting of a liquid fuel, a liquefied fuel or a gas
fuel containing hydrogen in its compositional
components is filled and charged. As shown in FIG. 3,
25 the fuel pack 20A has a structure to be coupled with
the powef generation portion 10A fhrough the I/F

portion 30A in the attachable and detachable manner or



fuel containing hydrogen in its conpositional conponents is filled and
charged. As shown in FIG 3, 25 the fuel pack 20A has a stru Ui be
coupled with the power generation portion 10A through the I?E porti
in the attachabl e and detachable nmanner or 2 8 JUL 2005 56 a structure to
be integrally coupled with the same. The power generation fuel FL charged
in the fuel pack 20A is taken into the r generation portion 10A

t hrough the fuel feed path provided to the |ater 5 described I/F portion
30A, and the power generation fuel FL whose anmount is required for

generating electric power_ havi t ! . i i

the pover _gend? ot GH et o 9 EyC e EST Doy auhusar Mheh GEpaF Sontrol
portion a n iven tine. | j 1N i

Phe pover . suphty RYSEErdahet nbrerr bubhr 6L i Bho sk Hie honar ot acrat i on

portion 10A ang | he. fueh pack, S0bcaoter aLharhedoandodstgahedan thou

restraint, th nerati on I's supplied to the power

generation _porilo0,d0A, onkye 1neD.bitg yehrpackedOfol encouated with the

power generati On pottion case, when the fuel pack 20A is not

coupleddygth F@ﬁs@gfgéd ?ﬁg?ﬁ?fﬁ?an@bAiOénéoﬁhetb@wE@ebeﬁéQ&tZGA is

provi ded 20 wit eak preventing neans having a control valve
or the like “hf&?lcfﬂsﬁﬁog¥ anbugt charggquipeassuregensideinge fuel pack

20A or a physica
electric power having a predetermined voltage is
supplied to the power generation portion 11 by the
above-described output control portion 16 at any
10 given time.

In particular, in case of applying, as the power
supply system 1, the structure in which the power
generation portion 10A and the fuel pack 20A can be
attached and detached without restraint, the power

15 generation fuel FL is supplied to the power generation
portion 10A only when the fuel pack Z0A is coupled with
the power generation portion 10A. In this case, when
the fuel pack 20A is not coupled with the power
generation portion 10A, the fuel pack 20A is provided

20 with, e.qg., | fuel leak preventing means having a control
valve or the like which closes by'a fuel charge
pressure inside the fuel pack 20A or a physical
pressure of a spring or the like in order to prevent
the power generation fuel FL charged therein from

25 leaking to the outside of the fuel pack 20A. When the

fuel pack 20A is coupled with the power generation

portion 10A through the I/F portion 30A and means (leak

on 30A



pressure of a spring or the like in order to prevent the power generation
fuel FL charged therein from25 |eaking to the outside of the fuel pack
20A. When the fuel pack 20A is coupled with the power gene gtion ortion
10A through the I/F portion 30A and means (|eak 28JUL2005 55 ion

rel easi ng means) which is provided to the |/F portion 30A and rel eases the
| eak prevention function by the fuel |eaj preventing nmeans is thereby
brought into contact with or presses the fuel pack 20A, 5 thus the cl osed
state of the control valve is released and the power generation fuel FL

charged in the fuel ack A IS S d t [
0% Ervouan e B3 ol AR VAL PR SR
such a struct 10 mhe e 0 h
generation por (NP%fﬁQ%%forQ ?%% %%gggg%%né?%f}%%E?%§%€€?£%ﬁg};eg Pﬁ“fﬂe

fuel pack 20A\£s iy ﬁn%%téﬁg 99¥P{%e9f i@%éﬂ@lﬂ?eﬁegﬁscﬁg EﬁePéByentEd

from | eaking by ag 2t i'vating prevention function of the 15

fuel |eak preveny q}& $5:9F 2 EXAPPER, 0 PYpBEE 88k NGhet BBel eBkcRr URNE I ON
releaS|ng nmeans 1 n the non- contact state to cause the control valve to

again d ose), tKﬁ@iﬁﬁ@ tUSleRagKa RO o Eafmbeceat toRdvhNUepesdeslbysed
Furthernore, the fuel |eak preventing 20 neans will be described in detai

?Le? BZQL gBAz?%iEg@%r@éw@%a@@h@réti@m fesl i Phedhattedsipr eher &bké for the
pack 20A is supplied to the power generation portion
10A through the I/F portion 30A, for example.

In the fuel pack 20A having such a structure,

10 when the fuel pack 20A is separated from the power
generation portion 10A before the power generation fuel
FL charged in the fuel pack 20A is run out, the power
generation fuel FL can be prevented from leaking by
again activating the leak prevention function of the

15 fuel leak preventing means (for example, by bringing
the leak prevention releasing means into the non-
contact state to cause the control valve to again
close), and the fuel pack 20A can be carried
independently. Furthermore, the fuel leak preventing

20 means will be described in detail at a part of
structural example after-mentioned.

It is preferable for the fuel pack 20A to have a
function as the above-described fuel storage container
and be made up of a material which basically exists

25 in the nature world under a specific environmental

condition and can be converted into substances which

constitute the nature or substances which cause no



function as the above-described fuel storage container and be nade up of a
mat eri al which basically exists 25 in the nature world under a specific
environnmental condition and can be converted into substancgf W@gpams
constitute the nature or substances which cause no 2 8 JUL B
environmental pollution. That is, the fuel pack 20A can be nmade up of a
polymeric material (plastic) or the like 4iaving characteristics consisting
of various kinds of 5 deconposition reactions that the material can be
converted into substances, which is not harnful to the nature world
(substances whi ch, basical | ex'ft in the nature world and constitute the
nature, for ex%%%ﬂ%ﬁnm%%ﬁ%¥ %%% *519Bh di oxide or the like), by action of

10 m crobes or enzy, %%£P%%2etﬁ8ikUeFrgg?ka&bgncgkongﬂgggggP & n water,

at nospheric air or even i or par pack 20A is

jettisoned in ,theraplyfe yorLdsof subhecied be tapdiike daspasal. for

exanpl e, deconp onh characteristi e 15 biodegradability, the

photol ytic pro r LYo rt b 9x{idaki ¥asdegradability or
t he Hm.ﬁe%%%%%%%%%ﬁ%%gﬁmébyamﬁﬂm by whi ch

harnful Subst aicesySYEht 85n ar 68k 01 bRt £Ha 20t REgRALEre@MPEEAIDEdI OXi N group;
pol ychl ori nated di'benzo-p-di oxin, polychlorinated di benzofuran),
hydrochl oric gasn®&rhEavynfEt dibsP&ne8y| r ARDBAt 85 not harmful to the
nature world (substances which basically exist in the
nature world and constitute the nature, for example,
water and carbon dioxide or the like), by action of
10 microbes or enzyme in the soil, irradiation of
sunbeams, rain water, atmospheric air or the like even
if all or part of the fuel pack 20A is jettisoned in
the nature world or subjected to landfill disposal,
for example, decomposition characteristics of the
15 biodegradability, the photolytic property, the
hydrolyzability, the oxidative degradability or the
like.
The fuel pack 20A may be constituted by a material
by which harmful substances such as a chlorinated
20 organic compound (dioxin group; polychlorinated
dibenzo-p-dioxin, polychlorinated dibenzofuran),
hydrochloric gas or heavy metal, or environmental
pollutants are not generated or generation of such
substances are suppressed even if artificial
25 heating/incineration processing or agent/chemical

processing is carried out. It is needless to say that

a material (for example, the polymeric material)



pollutants are not generated or generation of such substances are
suppressed even if artificial 25 heating/incineration processing or
agent/chem cal processing is carried out. It is needless to ayhh
material (for exanple, the polyneric material) 28JUL206 59 constituting the
fuel pack 20A can not be deconposed at |east in a short tine by contact
with the charged power generation fuel Fkgand does not degenerate the
charged power generation fuel FL at least in a short tine to 5 such an
extent that it can not be used as a fuel. Also, it is needless to say that

fuel k 20A t tuted | uf f

s?EenS?ﬁ with Fégg &%u 6%8x?§anFeghFé rb%Ag?%ggé%t %as %ﬂ%ﬂ%l%%%cgegbe
t t d t h |
coll For " recySErRg T8 BnryOE o aR Ry S o o e ggé"%o%erm ca

jettisoned in %Qﬁe?gkﬁgﬁgFﬁgpl?thnﬁpgb%%t%g t%eﬁ%%%q Hdd t3leSResal fe i

desirable to apply a ma avi ng the decorposition propert

bi odegradabl e PB%§§tB%nb9a@§65'?HEQrF@Sa% mebet ah @f shhetf yamapack 20A
Specifically, Tt I's possible to excellently apply a polyneric material

containifg a chgphcah sxpkheskpatt YRe cahdabitC beomReund ssyntfiesi.zed from a
petrol eum or 20 vegetable raw material (polylactic acid, aliphatic

pol yester, copgh¥estet 9 hbedheke) tomserokhal fiea- @@Icyaesztoer a natural
product utilizing polyneric
constituted by the polymeric material has the
sufficient strength with respect to external physical
stress.

10 As described above, taking into consideration the
state that the collect rate of the chemical cell for
recycling is only approximately 20% and remaining 80%
is jettisoned in the natural world or subjected to
landfill disposal, it is desirable to apply a material

15 having the decomposition property, and biodegradable
plastic in particular as a material of the fuel pack
20A. Specifically, it is possible to excellently apply
a polymeric material containing a chemical synthesis
type organic compound synthesized from a petroleum or

20 vegetable raw material (polylactic acid, aliphatic
polyester, copolyester or the like), microbial
bio-polyester, a natural product utilizing polymeric
material including farina, cellulose, chitin, chitosan
or the like extracted from a vegetable raw material

25 such as a corn or a sugar cane, or others.

As the power generation fuel FL used in the power

supply system 1 according to this embodiment, it is



material including farina, cellulose, chitin, chitosan or the |ike
extracted froma vegetable raw material 25 such as a corn or a sugar cane,
or others. As the power generation fuel FL used in the power 2&uhmlgn&ystem
1 according to this enbodinent, it is 2 8 JUL 2005 60 preferable that it
can not be a contaminant for the natural environnent even if the fuel pack
20A having the power generation fuel FL gharged therein is jettisoned in

the natural world or subjected to 5 landfill disposal and leaks into air,
soi | or_mete;%_ that electric power can be generated with the high energy
conversion effjciency in the poyer _gepeca K t ower
generation porPFBﬁeE%Eﬁﬁnénthgﬁechl28% F g%gﬁ@g%%h?%ﬁ ?gﬁpnalntaln

a stable 10 Iiggkgrg ateX%%Pg egkregg tequ %rfﬁ%qd%%%&nqmgdhgmqr

conditions (pr ure or e) and Can be supplied to the

power generati PQL, CEB ga%hy hialr de3i RO e itso excel | ent |
apply an alcohgﬂe §8e89 Pégl ﬁ su%h as ﬁe?ﬁgkol nentlonéd 15 above, Y

ethanol or bUt?QleﬁgnEHQHﬁfhﬁQ fueh raansicstiidng r Gludiedtecardaon such as
di ret hyl ether; isobutane or natural gas which are gas at an ordinary

tenperatgre Umgﬁafil'l‘loﬁge@@%ﬁlpb@asllrea,ksorln&ogaarf uedoisucir agmterydr ogen
gas. Incidentally, as will be described 20 later, the safety of the power

supply system %ﬁ@tb@lelclﬁ(flieamdleby c[amohedlgregletﬂae:esi midthurtdieofhiah g., fuel
stabilizing neans for stab|I|2|ng the charged state

energy conversion efficiency in the power generation
portion 11 of the power generation portiop 10A, . and
that it is a fuel substance which can maintain a stable

10 liquid state or an air state under predetermined charge
conditions (pressure, temperature or the like) and
can be supplied to the power generation portion 10A.
Specifically, it is possible to excellently apply
an alcohol-based liquid fuel such as methanol mentioned

15 above, ethanol or butanol, a liquefied fuel consisting
of hydrocarbon such as dimethyl ether, isobutane or
natural gas which are gas at an ordinary temperature
under an ordinary pressure, or a gas fuel such as
hydrogen gas. Incidentally, as will be described

20 later, the safety of the power supply system can be

| increased by providing the structure of, e.g., fuel
stabilizing means for stabilizing the charged state
of the power generation fuel in the fuel pack.
According to the fuel pack 20A and the power
25 generation fuel FL having such a structure, even if

all or a part of the power supply system 1 according

to this embodiment (the fuel pack 20 or the power



of the power generation fuel in the fuel pack. According to the fuel pack
20A and the power 25 generation fuel FL having such a structure, even if
all or a part of the power supply system 1 according t()tfﬂ@ %nb i ment
(the fuel pack 20 or the power 2 .8 JUL 2005 61 generation el r the
like) is jettisoned in the natural world or artificially subjected to

| andfill disposal, incineration or chemggpnl processing, pollution of air,
soil or water quality to the natural 5 environnent, or generation of

envi ronnmental hornmone can be greatly suppressed, thereby contributing to

prevention of enviro I estruct ress i dgsthgdunenent of
t he natural en%??%ﬁ%gﬁ?n %9 %éeégnFﬁgnlgggf 2 ggg;égggffect to hunan

podi es. 10 1N £a8e 01 GOPRLI LULLPY ke BNy B%lf()e%QédSQOt hahdfitican be

attached to and®detache romthe power géneration portion 10A wi thout

restraint, whe upt -9f e Be 1 bEMBI-NEREMREWEr pgeresatingh fuel FL
charged is red@%gﬁosgf?hgéc? 6 is run out, the power 15 generation fuel FL

can be replenl fgut bR 599519 Ckoi208¢ Qétbheqﬁaehtgamb 20A camubel
repl aced or ?recyc |ng? This can, therefore, contribute to great

reductiog in aeﬂU@Béhﬁéan bhegkuelrapaok B@Aenwlrbhmepmwérh@ém@m&tlon
portion 10A to be jettlsoned 20 Furthernore, since a new fuel pack 20A can

be replaced apgnabtaghedtlq auppmgbeedowmhegebgrapm@mlﬁ@ﬁumgntPOA and
this nodul e can be attached to the device DVC and
prevention of environmental destruction, suppression
of disfigurement of the natural environment, and
prevention of the adverse effect to human bodies.

10 Tn case of constituting the fuel pack 20A so that
it can be attached to and detached from the power
generation portion 10A without restraint, when an
amouﬁt of the remaining power generation fuel FL
charged is reduced or this fuel is run out, the power

15 generation fuel FL can be replenished into fuel pack
20A, or the fuel pack 20A can be replaced or reused
(recyéling). This can, therefore, contribute to
great reduction in a quantity of the fuel pack 20A or
the power generation portion 10A to be jettisoned.

20 Furthermore, since a new fuel pack 20A can be replaced
and attached to a single power generation portion 10A
and this module can be attached to the device DVC and
used, it is possible to provide the power supply system
which can be easily used as similar to a general-

25 purpose chemical cell.

In case of generating electric power in the power

generation portion 11 of the power generation portion



used, it is possible to provide the power supply system which can be
easily used as simlar to a general 25 purpose chemcal cell. In case of
generating electric power in the power generation portion 11 of the power
generation portion 2 8 JUL 2005 62 10A, even if by-product is ge&@nﬂﬁe
besides electric power and this by-product adversely affects the
surroundings or if it may possibly exert 44s influence on functions, for
exanple, it may cause the mal function 5 of the device DVC, it is possible
to apply the structure for collecting the by-product and holding it in

the fuel pack 20A. (C) I/F portion hown h F

ﬁpplle? 1? tcﬂ%%m %%@%rlgll T@é% l$€n§%8€%?8fﬁg gib?ﬁlg ge%énggggébgzt?gﬁ
as a function for i ca y coupl i.n I

and the Tus dv&erzﬁ%f kf LAavePERey: AEPE g%o%&efogtelngpat?én
ue charged in the fuel

power generatl%HFiﬁﬁ??bﬂg?O%F fouéhm?%epgu #8?2 g%?ﬁgtﬁbgﬁglgééaégcﬁrged

above, in case,of .. app| ying éQ&mﬁ??eA}g @Q#YC§M§Eeﬁhé mheusteushure

in which the pomer gener a 1on portio fuel pack 20A can be

st achec and el st Boupyct CESLespkasgtenel sppLynehasicl
30A incl udes '?@%u&@i’@n%bﬁncéﬂ@@ﬁhﬂg gRansytpuebuteednd holding it
in the fuel pack 20A.
(C) I/F portion
" As shown in FIG. 2, The I/F portion 30A applied
10 to the power supply system according to the present
invention has a function for physically coupling the
power_generation portion 10A and the fuel pack 20A with
each other, and supplying the power generation fuel FL
charged in the fuel pack 20A in a predetermined state
15 to the power generation'portion 10A through the fuel
feed path. Here, as described above, in case of
applying, as the power supply system 1, the structure
in which the power generation portion 10A and the
fuel pack 20A can be attached and detached without
20 restraint, as will be indicated at structural example
(reference to FIG. 34) described later, the I/F portion
30A includes leak prevention releasing means (fuel feed
pipe 52f) for releasing the leak prevention function of
fuel leak preventing means (fuel feed valve 24A)
25 provided to the fuel pack 20A in addition to the fuel

feed path. Moreover, as will described above, 1in case

of applying the structure for collecting a by-product



pi pe 52f) for releasing the | eak prevention function of fuel |eak
preventing neans (fuel feed valve 24A) 25 provided to the fuel pack 20A in
addition to the fuel feed path. Mreover, as will described ggove,zhg case
of applying the structure for collecting a by-product 2.8 JUL 253
generated in the power generation portion 11 of the power generation
portion 10A, the I/F portion 30A is configured to include a by-product
collection path 52e for feeding the by-product into the fuel pack 20A. 5
Specifically, the I/F portion 30A supplies to the power generation portion

10A (th i,00 i 11 h i fauel FL ch d

"0 Lhe't el pAEREEBACHnaE: TR or e rIRBA TERTATT FORL ot dipratiis, ¢
d oth L i.qui I |, i f f yel fuel

(f ol “gas) obt BRREY oBp=Sasair. Pegtire Aoar, 'tk dudh bt tent AdF path.

In th I i i h i i d

the el pack SBATARRYEH ol TaTLER o Byt Bt R et Al 22 O

15 therefore, Re POYRS geRRLALLDLUSlctFL GhALGRH hibit e el pack 20A

can be constanftly supplied to t power generation portion 10A through the

fuel feeg path. On the Qtiers1NandtHd 11/e feawelors U Y gysitiens itb WHeh the
power generation portion 10A and the fuel pack 20A 20 can be attached and

det ached t hr oughwihe gbhkra@hiinopo3@Acn tilteut(thes idoaier, demedagalorpr event i on
function of the fuel |eak preventing nmeans provided to the fuel
portion 11) the power generation fuel FL charged in
the fuel pack 20A under predetermined conditions
(temperature, pressure and others) as a liquid fuel,

10 a liquefied fuel or a gas fuel (fuel gas) obtained
by vaporizing the fuel, through the fuel feed path.

In the power supply system in which the power
generation portion 10A and the fuel pack 20A are
integrally configured through the I/F portion 30A,

15 therefore, the power generation fuel FL charged in the
fuel pack 20A can be constantly supplied to the power
generation portion 10A thrqugh the fuel feed path.

On the other hand, in the power supply system in which
the power generation portion 10A and the fuel pack 20A

20 can be attached and detached through the I/F portion
30A without restrain, the leak prevention function of
the fuel leak preventing means provided to the fuel
pack 20A is released by the leak prevention releasing
means when the fuel pack 20A is coupled with the power

25 generation portion 10A, and the power generation fuel

FL can be supplied to the power generation portion 10A

through the fuel feed path.



pack 20A is rel eased by the | eak prevention rel easing neans when the fuel
pack’ 20A is coupled with the power 25 generation portion 10A, and the power
generation fuel FL can be supplied to the power generation portion 10A
through the fuel feed path. 28 JUL 2005 64 <Overal | Cperati@nﬂﬂﬁzmﬁrst
Enbodi ment > The overal |l operation of the power supply system having the
above-described structure wll now be de gribed with reference to the
drawings. 5 FIG 11 is a flowhart shomﬁng a schematic operation of the
power supply system according to this enbodinent. Furthernore, FIG 12 is

Upply  yst em accor APGTEG 1t NESTEbGM AEnE 256 EREOHFTE an oper atlon
accorting Lo this ShBOBVRERLL EPAZATACS o SRLERNG RIS o
Thi's onbos menb2VARE EPe 228veTBePETacop e A o Eoriant Ga §ew Showi ng
aceording to tAFECEhBRH: NN TPerEeRERe Coparat i ot Mt be. descr i bet whi| ¢

approprigtely nakin%IGreﬁgrq@p% EQ€E%%§§H%%$HQH§dﬁﬁEgghéﬂ%%ﬁEdescribed 20
: 0 :

el ectric”power generation portion I's to be noted that

tcgﬁt ‘; gledbaCk vghL2age ; ganerakhen poliek disigpdiy GYist o REiddringg therstsart - up
embodiment. Furthermore, FIG. 12 is an operation
conceptual view showing an initial operation of the
power supply system according to this embodiment,

10 FIG. 13 is an operation conceptual view showing a
start-up operation of the power supply system according
to this embodiment, FIG. 14 is an operation conceptual
view showing the state after starting up the power
supply system according to this embodiment, and FIG. 15

15 is an operation conceptual view showing the state at
the time of a steady operation of the power supply
system according to this embodiment. Here, the
operation will be described while appropriately making
reference to the structure of the above-described

20 electric power generation portion (FIGS. 3 to 10).

It is to be noted that the feedback voltage generation
holding circuit constituting the start-up control
portion will be referred to as a feedback portion in
the drawing for the sake of illustration.

25 As shown in FIG. 11, the power supply system 1
having the structure according to fhis embodiment is

controlled to execute: an initial operation (step S101)



portion will be referred to as a feedback portion in the drawing for the
sake of illustration. 25 As shown in FIG 11, -the power supply system1l
having the structure according to this enbodinent is contr Idceﬂ t

execute: an initial operation (step S101) 28JUL2005 65 by i%H kﬁﬂwfue
pack 20A is coupled with the electric power generation portion 10A through
the I/F portion 30A so that the power ag eration fuel FL charged in the"
fuel pack 20A can be supplied to the po generation 5 nodul e 10A; a
start-up operation (steps S102 to 5110) by which the output control
portion 16 is operated by _supplying the start-up electri ower fromthe
start-up conPYolWhpeht tBR foedoPrRE S3fpdt EONP &d|ﬂ%ﬁh(ﬁ$éﬂ§T%Ctrlc

predeterm ned el ectric power is generated by supplying t he power '
generation fuBPWEE gREPGEHIPR PR tﬂ@@l1%6a5%r?@ﬂ%t&hﬁh§$§bﬁEF" ration

ti 11 th d electri [ ' to t l,ect
bover ol di ngoBbr EPoREs SRR PANCC: APRERA AR THET ot (BN OES. End T St cady
ti t 111).b ich 15 th ' ' '
bt opr i at o1y FBEDrPRGH 208 BoBoBR PHERE BetHebhe S Bona SRAE R on  mode
dth hen st de. b il gbhe hed | t f
The ol ciric Bouare PORA: o baPE R TBorATaPTed by Tthe Wi 98 SCare of Che

20 e8] RALEHL Al LRRoRUL RS- RasHRELSEH H e Pt Lo I
supplying the start-up electric power from the start-up
.conﬁrol portion 15 to the output control portion 16,
predetermined electric power is generated by supplying

10 the power generation fuel FL charged in the fuel
pack 20A to the power generation portion 11 and the
generated electric power is supplied to the electric
power holding portion 12 and the start-up control
portion 15; and a steady operation (step S111) by which
15  the power generation portion 11 is appropriately '
contfolled to be switched between the power generatipn
mode and the power dgeneration stop mode based on
changes in the held voltage of the electric power
holding portion 12 involved by the drive state of the
20 load, and an output voltage having a substantially
constant voltage is outputted.
Each operation will now be described in detail
hereinafter with reference to FIGS. 12 to 15.
(A) Initial Operation
25 At first, in the initial operation, when the fuel

pack 20A is coupled through the I/F portion 30A to the

electric power generation portion 10A in which the



hereinafter with reference to FIGS. 12 to 15. (A) Initial Operation 25 At
first, inthe initial operation, when the fuel pack 20A is coupled through
the I/F portion 30A.to the electric power generation portior28QuL gogghi ch
the 2-8 JUL 2005 66 electric charge is not stored in the storage circuit
CSC of the electric power holding portion 12 and the auxiliary capacitor
Gl of the start-up control portion 15 %_all (initial state), the |leak
prevention function 5 of fuel |eak preventing nmeans provided to the fuel
pack 20A is released, and the power generation fuel FL charged in the
fuel pack 20A noves in a fuel feed path hy, the capillar henon%non of the
fuel feed pat®le®eric CRyppei b8 POLt RECHEEpLE EBﬁtEGPr68¥tgéﬁcfé. Then, as

10 shown in FIG 12, the power, generation_ fuel FL %s hehg S % to be
capabl e of bef¥g Stipphe L eOtThe PoORF RQeAerd: PBRTHBF: | naT%A §§tep 5101).

STart - up coMFEhL DUATY P RS 10F Ao otk phEe ConEFbrP18opEPBRoROTE PR thi <
Ut SUPE Y, 14 POJEL, pEnctaLLen, LBL EhelopthSsREURE sEARESLET
et e e P AREE LR LETLA g 2ol kBl ThgheroSnp B RS, 1
nDnitprlcontrf%A*EEtféﬁbéﬁeéﬁtgﬂdsegé)pgwer generation fuel FL
charged in the fuel pack 20A moves in a fuel feed path
by the capillary phenomenon of the fuel feed path and
is supplied to the output control portion 16. Then, as
10 shown in FIG. 12, the power generation fuel FL is held
so as to be capable of being supplied to the power
generation portion 11A (step S101). Incidentally,
since the start-up electric power is not supplied from
the start-up control portion 15A to the output control
15 portion 16 in this state, supply of the power
generation fuel FL to the power generation portion 11A
is in the shutoff state.
(B) Start-up Operation
Subsequently, in the start-up operation from the
20 initial state, as shown in FIG. 13, the operation
control signals SCl and SC2 are outputted from the
voltage monitor/control portion 14 (step S103) by
perférming a predetermined start-up operation
(step 5102), and the switch SW1l of the start-up control
25 portion 15A and the switch SW3 of thg electric power
holding portion 12A are switched té the ON state.

As a result, the start-up electric power is supplied to



performng a predeterm ned start-up operation (step S102), and the switch
SWL of the start-up control 25 portion 15A and the switch SWB of the

el ectric power holding portion 12A are switched to the ON state. éﬁﬁa
result, the start-up electric power is supplied to 2 8 Jul . 28008 @9 he
out put control portion 16 fromthe start-up power supply portion PW
provided to the start-up control portiog 15A (step S104), and thereby the
output control portion 16 is operated. s t he power generation 5 fuel
FL is supplied to the power generation portlon 11A and predeternined

el ectric power is generated (step S105). Here, as shown in FIG 14, the
electric pomeFheg@HEPEFeéoﬂyrPHePBSWéPngéﬁeﬁépﬂoﬁhﬁbﬁGQﬁ$ 10 RWer’

supplied to the electric power _hol ding porti 12A a heId (stored or
char ged) by tﬁEpEb‘Br RGETLPPCAIE %@Vl%@@eﬁ%%%@)

oot 11 o ponchortRPboT%s {arPBop BHL cPE EREBRN ”a%élrtauetd *hw 15
Gener at i on hoPGFRGSEI | Ea%“?a}s?e?sﬁp ﬂsof'eéﬁsaef@%%i’?@a%k "aLt‘a%%‘E dr awi ng)
o (e BUar T M1 COR 58! SRR LER oA R0 s i e
coneel o Ut BB by Rl pti g e poter
vol t age (step S105).
Here, as shown in FIG. 14, the electric power
generated by the power generation portion 11A is
10 supplied to the electric power holding portion 12A and
held (stored or charged) by the storage circuit CSC
(step'3106), and the voltage monitor/control portion 14
monitors the charge voltage of the held electric power;
Also, a part of the electric power generated by the
15 power generation portion 11A is supplied to the
feedback voltage generation holding circuit (written as
a feedback portion in the drawing) of the start-up
control portion 15A, and generation of the feedback
voltage, turning OFF the switch SW2 and charge of the
20 auxiliary capacitor Cl1 ére carried out. As a result,
when the electric power generated in the power
generation portion 11A reaches a predetermined voltage
V1, the feedback voltage is generated based on the
electric powerl(voltage V1) outputted from the power
25 | generation portion 11A, and it is supplied to the

output control portion 16 as the electric power for

continuing the power generation operation. Moreover,



V1, the feedback voltage is generated based on the electric power (voltage
V1) outputted fromthe power 25 generation portion 11A, and it upplied
to the output control portion 16 as the electric power fore8 kﬂﬂmﬁlng t he
power generation operation. Mreover, 2 8 JUL 2005 68 supply of t he
start-up electric power fromthe start-up power supply portion PWM to the
output control portion 16 is shut off. lpagidentally, as the start-up
operation for 5 starting up the electric power generation portion 10A
fromthe initial state, at |east an operation performng control to turn
ON the switch SW of the sta t-up con; g EOFtIOﬂ lg iLtch _SWB of
the electric PeRRtYhofdrhg P ?FFoleﬁ ESRLSUPPIEE §°T0thgsé 5 d"Bbove.

For exanple, the voltage, nonitor/c I rtiQ lled to
forcibly outpu¥fe F %%v%?r%bgPa?wgnQSOEg?oPugPBEaE§thgi g%%EgEb when a
user of the pngrlsugﬁl¥ ¥§ten1 according to the present invention
operates a non-15 I PUsEr Gt ed start-up switch or the |like by the manual

operation. AIternat%éggéing%§i9SCE¥ Qﬁep % angPan%quh§@bwhlch forcibly

turns ON the switch coupling the fuel

pac 204 1yt e bl EopoutsoEse blap BAEkeatidpipedtsfhen. ahen the
with the electips rPoMerngepgiated byatbe ReweEagenghabperapabhi on 11A
performing control to turn ON the switch SW1l of the
start-up control portion 15 and the switch SW3 of the
electric power holding portion 12A can suffice as

10 described above. For example, the voltage
monitor/control portion 14 may be controlled to
forcibly output the low-level operation control signals
SCl and SC2 when a user of the power supply system
according to the present invention operates a non-

15 illustrated start-up switch or the like by the manual
operation. Alternatively, there may be provided a
mechanism which forcibly turns ON the switches SW1 and
SW2 only in the instant of coupling the fuel pack 20A
with the electric power generation portion 10A.

20 Then, when the storage circuit CSC of the electric
power holding portion 12A is charged with the electric
power generated by the power generation portion 11A
and its charge voltage reaches a predetermined value
corresponding to the fully charged state (step S107),

25 the voltage monitor/control portion 14 outputs the
high-level operation control signais SC1 and SC2 to the

start-up control portion 15A and the electric power



and its charge voltage reaches a predeterm ned value corresponding to the
fully charged state (step 5107), 25 the voltage nonitor/control portion 14
outputs the high-level operation control signals SCl1 and SGgato,t

start-up control portion 15A and the electric power 2 8 JUL O@LéQELolding
portion 12A (step 5108), and the switches SWL and SWB are controlled to be
turned OFF. As a result, supply of the e%&ctric power for continuing the
power generation operation to the output Ctontrol portion 16 5 is shut off
(step S109), and the power generation operation in the power generation

portion 11A i t d (st 5110). A I h I i
e’ efectr e ool o vt par b 0t S RLE o SRR 1

ti : n . : ) .

ohi f ?t ( Zgﬁl ‘- Lﬁﬁdséw?éﬁgfﬁé'csfﬁt‘%%aiggfﬁs?ebéo%{lﬁﬁgéfgghy“eé 3 & 2R O

noment , en the wer t i h . /i

gggfpric Epmersgﬁ @Ydiﬁzgfg %%éxﬁﬁgggégwg%f?éaggeégébﬂgﬁgdgﬁgfgagggirEB?t :
i's subject t t i i i

oA and rro1<Sennhrtdat cebeREERRFOoLRE PYrbUE ¥8ALRT OBYEER 98 PRI On

out put Vol tage Youot o kbe contrel bl CNE (AL hhReEOBLAaIEeIoGNT and the

I?ad LD)™ of th% evice rtro arge’vol tage V2 of 20 the
storage circui CONS t nj t nitor/ t
st%%%%??? 9&3 Cgﬁ% b¥wapnptaeedtbyn bhetyeht aga A contro

portion 14 ( t eady Qperation

stopped (step S110). Also, supply of the electric
power to the electric power holding portion 12A is shut
off, and the charge operation in the storage circuit

10 CSC is stopped, thereby completing shift (start-up)
from the initial state to the steady state. At this
moment, when the power supply system is attached to the
device DVC, the electric power according to the charge
voltage V2 of the storage circuit CSC 1s subjected to

15 voltage conversion by the voltage conversion portion
132, and it is supplied as the supply electric power
having a constant output voltage Vout to the controller
CNT (or the controller CNT and the load LD) of the
device DVC. Additionally, the charge voltage V2 of

20 the storage circuit CSC is constantly monitored by
the voltage monitor/control portion 14 (step S111).

(C) Steady Operation
Subsequently, in the steady operation, as shown

in FIG. 15, the following control is carried out.

25 For example, when the charge voltage in the storage
circuit CSC of the electric power ﬁolding portion 12

becomes not more than a lower limit threshold value in



Subsequently, in the steady operation, as shown in FIG 15, the follow ng
control is carried out. 25 For exanple, when the charge voltage in the
storage circuit CSC of the electric power holding portion 12 becones not
nore than a lower limt threshold value in 2 8 JUL 2005 70 & $rJtie?085 nmi ned
vol tage range by, e.g., continuing driving the load LD in the device DVC,
the voltage nonitor/control portion 14 ects reduction in the charge
voltage, and the | ow | evel operation control 5 signal SCL is outputted to
the start-up control portion 15A in order to turn ON the switch SW.

Further, the power _generation portion 11A is again ch tart-
fromthe standbyPFRHRE¢Gt p%&k?a%%n%?%f?dﬂyhg%e?~'aﬁ@gﬁﬂ%&§§§fﬁgve|UD)

por 1 on i n order T T arn e D S ¢ ERE B L R U ect T c B EHEE gener at od
and outputted by the power nerat | i ¢ LI AL
" the. St or ag@ e TeT L e Re e BeeRet b e PR Bh e Ge hel t age of

15 the storage ol £oui{ CC Lal L3qWAbI 1og-pEege! epaknedonvebiagerr ange, |

IS deternined_? ¢ fic charge corresponding to predetermn ned
supply_q%ectrl%}%g \ Ec{S;Stoh thelihgostReageaetLGli EoBEol10pbytibe

operation for rging the electric charge stored in 20 the storage
circuit CSC isper{Qrapde thottrgxgRuth8gswihenpower genetatipnthperation

of the power generation portion 11A and predeterm ned supply electric
power 1s power generation portion 11A is again changed (restart-

up) from the standby mode to the power generation mode,
and the low-level operation control signal SC2 is

10 outputted to the electric power holding portion in
order to turn ON the switch SW2. The electric power
generated and outputted by the power generation portion
11A is charged (recharged) in the storage circuit CSC.

Oon the other hand, when the charge voltage of

15 the storage circuit CSC falls within a predetermined
voltage range, it is determined that the electric
charge corresponding to predetermined supply electric
power is stored in the storage circuit CSC, only the
operation for discharging the electric charge stored in

20 the storage circuit CSC is performed without executing
the power generation operation of the power generation
portion 11A, and predetermined supply electric power is
continuously supplied to the device DVC.

Incidentally, in this restart-up operation,

25 a predetermined voltage is charged in the auxiliary

capacitor Cll constituting the feeaback voltage

generation holding circuit FVH of the start-up control



continuously supplied to the device DVC. Incidentall in i -
operation, 25 a predeterm ned voltage is charged in ¥he aui?i?ai?Start P
capacitor Cl1 constituting the feedback voltage generation holding circuit
FVH of the start-up control 2 8 JUL 2005 71 portion 15A baseﬂﬁoﬂula@s
electric power (voltage V1) generated by the power generation portion 11A
in the previous start-up operation. \Wen.the charge voltage corresponds
to or exceeds a voltage Vbat of the start ™5 up power supply portion PW
the start-up electric power based on the charge voltage of the auxilia}y
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using t wer  supplied fromthe start-up 20 power

gggfggigﬁr;igﬁhiqgg!ﬁéfgﬁc&ﬂeghéuéﬁéﬁééi@éiﬁa@@'df tRethexiliatystart-up
] initral state. In the subSequent restart-up operation,
since the capacitor Cll is supplied to the output control portion
16. On the other hand, when the charge voltage is less
than the voltage Vbat of the start-up power supply
10 portion PW1l, the switch SW2 in the start-up control
portion 15A is controlled to be switched so tﬁat the
start-up electric power based on the voltage Vbat by
the start-up power supply portion PWl can be supplied
to the output control portion 16. Such a restart-up
15 operation is similarly executed even when the power
generation fuel FL charged in the fuel pack 20A is
used up and the fuel pack is replaced with a new one.
According to this, the start-up operation using the
start-up electric power supplied from the start-up
20 power supply portion PW1l is executed substantially only
in the first start-up operation from the initial state.
In the subsequent restart-up operation, since the
electric power based on the voltage charged in the
auxiliary capacitor Cll can be utilized as the start-up
25 electric power, the start-up power supply portion PWl

provided to the start-up control portion 15 can be

constituted by power supply means such as a primary



el ectric power based on the voltage charged in the auxiliary capacitor di
can be utilized as the start-up 25 electric power, the start-up power
supply portion PM provided to the start-up control porti 15 be
constituted by power supply means such as a prinmary 28JUL28§~#Q @@EI whi ch
is relatively small in size and has a small cell capacity. As described
above, according to the power supply sy§§en10f t hi s enbodi nent,
substantially constant 5 electric power can be outputted to the device by
appropriately repeating the power generation and stop operations of the -

power generation_portion and the., ch d.char, |
El 6ot ri'c poneFeTRGNEFD bar FROR CiTeadcaRAaIcA WA FE A & SBere 10

power (charge state) in,the electric power holding portion after the
start-up operﬁ?ﬁgncﬁpéﬁi Me initial state while the power generation fuel

ins in the fuel K wi DG | .
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(device) can beoexgel! gphby ohvea ofit3Aceds epMHLUidy Wye power supply

system ™20 having ructure r continuously causing the power
generation poé%fﬁ??}ﬁ%?aEEEDOE%EB%iH%VV%hegﬁEBWé%t e ARl @hd wawe of the

power generati can” be _
operations of the power generation portion and the
charge and charge stop operations of the electric power
holding portion in accordance with the held electric

10 power (charge state) in the electric power holding
portion after the start-up operation from the initial
state while the power generation fuel remains in the
fuel pack without receiving supply of the fuel or thé_
like from the outside of the power supply system.

15 Therefore, the power supply system having the
electrical characteristic substantially equal to that
of the general—pufpose chemical cell can be realized
and the existing load (device) can be excellently
driven. ‘Also, as compared with the power supply system

20 having the structure for coﬁtinuously causing the power
generation portion to perform the power generation
operation, waste of the power generation fuel can be
greatly suppressed, and the energy resource can be
efficiently utilized. Thus, it is possible to provide

25 the power supply system having the extremely high R

energy utilization efficiency while assuring the

compatibility with respect to the general-purpose



greatly suppressed, and the energy resource can be efficiently utilized.
Thus, it is possible to provide 25 the power supply system having the

extrenely high energy utilization efficiency while assurE%g @Q§g§
conpatibility with respect to the general -purpose 2 8 JU 26 chem ca

cell. Furthernore, in this case, since the power generation and stop
operations of the power generation port4pn and the charge and charge stop
operations of the electric power holding portion can be 5 realized by a
sinpl e signal control nmethod which sinply turns OV OFF the switch

trolli t he suppl te of th . cat i f uel,
gener ati on f UGReRbAaL e bhi ¢ CRUECREFBPFFngt fnERsApERY et SLBCRt e ol actric
power to the electric power holdin ortion, .10 th g vi ce structure of
the el ectric JO¥RY FRHRFAtION a%%rgFgﬂ EBﬁrﬁElgpﬁpngigﬁ,p8W§rthe si ze of
th t I th duct ,
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power generation portion T s orari ored in 't ectric power
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to the power supply system In addition, even if the power generation fuel
in the fuel paek pSwer generation fuel to the power generation fuel
or the switch controlling the supply state of the
electric power to the electric power holding portion,
10 the device structure of the electric power generation
portion can be simplified, and the size of the
apparatus scale or the product cost can be reduced.
Moreover, according to the power supply system of
this embodiment, since this power suppiy syétem has
15 the structure that the electric power generated by the
power generation portion is temporarily stored in the
electric power holding portion and it is then supplied
to the device (load), it is possible to supply the
electric power which is relatively stable with respect
20 to sudden fluctuation in the drive state of the load
'connected to the power supply system. In addition,
even if the power generation fuel in the fuel pack is
used up and the power generation operation is not
carried out in the power generation portion, the
25 electric power stored in the electric power holding
portion can be continuously outputted for a while.

Therefore, the drive state of the device can be



used up and the power generation operation is not carried out in the power
generation portion, the 25 el ectric power stored in the electric power

hol ding portion can be continuously outputted for a while. Tieggier200dthe
drive state of the device can be 2 8 JUL 2005 74 nmaintai ned even during the
operation for detaching and replacing the fuel pack. Additionally, by
applying, for exanple, an electric doublg | ayer capacitor as the storage
circuit constituting the electric power hol di ng portion, the weight of

t he apparatus can be considerably reduced as conpared with cases where,
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battery,” it is . etore ize igh conpatibility with the
gener al - pur pose.,ehiesd £al1 fetdaldeROAd ebifipartsl derahangesantetby ebectri cal

characteristic (v age/ el ectric
example, a secondary cell is applied as charge storing
means.
Further, in the power supply system according to
10 this embodiment, as will be described later, the power
supply system can be reduced in size and weight by
applying, for example, a micromachine manufacturing
technique in order to modularize the electric power
generation portion, and integrate and form this portion
15 in a small space. For example, by constituting the
power supply system so as to have the shape and
dimension equivalent to those of the general-purpose
chemical cell based on standards such as Japanese
Industrial Standards (JIS) as with an AA battery, it is
20 possible to realize the high compatibility with the
general-purpose chemical cell in both the outside shape
and the electrical characteristic (voltage/electric
current characteristic), and popularization in an
existing cell marketplace can be further facilitated.
25 As a result, since it is possible to popularize the
power supply system which greatly éuppress emission of

harmful substances of, e.g., a fuel cell and to which



current characteristic), and popularization in an existing cel

mar ket pl ace can be further facilitated. 25 As a result, since it is
possible to popularize the power supply systemwhich greatly suppress

em ssion of harnful substances of, e.g., a fuel cell and to p4igii 200§ JUL
2005 75 power generating means capable of realizing the high energy
utilization efficiency is applied in pla of the existing chem cal -cel
having nmany problens in, for exanple, environnental concerns or the energy
5 utilization efficiency, the energy resource utilization efficiency can

be inproved while suppressing the influence op the enviro n Second
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enbodi nent of the el ectric power eration . porfij [
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enbodi nment 81s acircuit structural view show ng a concrete
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nuner al s denote structures

influence on the environment.
[Second Embodiment]
Description will now be given hereinafter as to
10 a second embodiment of the electric power generation
portion applied to the power supply system according
to the present invention reference to the drawings.
FIG. 16 is a block diagram showing the second
embodiment of the electric power generation portion
15 applied to the power supply system according to the
present invention. Further, FIG. 17 is a circuit block
diagram showing a structural example of the start-up
control portion applied to the electric power
generation portion according to this embodiment, and
20 FIG. 18 is a circuit structural view showing a concrete
structural example of the start-up control portion.
Here, like reference numerals denote structures
equivalent to those described in connection with the
first embodiment, thereby'omitting their explanation.
25 The above has described the case where the
structure including the power suppiy means such as

a primary cell which does not require electric power



equi val ent to those described in connection with the first enbodinent,
thereby omtting their explanation. 25 The above has descri bed the case
where the structure including the power supply nmeans such as a prinar
cel | which does not require electric power 2 8 JUL 2005 76 suppld WULr 88 t he
outside is applied as the start-up power supply portion PW constituting
the start-up control portion 15 in the e %ctric power generation port.ion
10A according to the first enbodinent. In'the 5 electric power generation
portion according to this enbodi ment, however, as shown in FIG 16, there

is provided the structure that the start}&f coni ral ortli i ncl udes
p[lH_eéqt lg taQ.pC"

charge stori ngSHERAY EZREbILESOPUtERE LTy &% 5T gVt (Bt er nal

supply electric 10 power) supplied fraomthe autsi.de t i
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start-up control portion 13b appli.ed to this enbodi i f 1
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power supply.
provided the structure that the start-up control
portion 15 includes charge storing means capable of
charging with electric power (external supply electric
10 power) supplied from the outside of the electric power
generation portion 10B.

That is, as shown in FIG. 17, specifically, the
start-up control portion 15b applied to this embodiment
is configured to include: a feedback voltage generation

15 holding circuit FVH having the structure equivalent to
that of the start-up control portion 15A (see FIG. 7)
described in connection with the first embodiment;

a start-up power supply portion PW2 consisting of
a capacitor as well as the switches SWl and SW2; and

20 a charge control circuit PCl used for charging the
start-up power supply portion PW2 with electric power
supplied from an external power supply.

As a concrete circuit configuration of the
start-up power supply portion PWZ2 and the charge

25 control circuit PCl, as shown in FIG. 18, it is
possible to apply the structure iﬁ which there are

provided: an electric current limit resistance R41l, a



As a concrete circuit configuration of the start-u ower suppl i
PW2 and the charge 25 control circuit PCl, as showﬁ Pn FI G Eg’yiPO{glon
possible to apply the structure in which there are provided: an electric
current linmt resistance RA1, a 2 8 JUL 2005 77 switch transhgt gy psgl and
start-up capacitors CA1 and CA2 constituting the start-up power supply
portion PW2 connected in series between i nput contact point N1 to
which electric power (voltage Vch) fromthe external 5 power supply is
supplied and a contact point N42 (the sanme contact point as the contact
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‘(‘:gnt ggt gate of s%\ﬁg SORLLOL HERASI 85OENET 43ntERkt BERFAR &1 2t haocsennect i on
poi nt IS connected to one end side of the switch
FIG. 17) to which the ground potential GND is supplied;
a voltage detection resistance R42 connected between
a gate of the switch transistor Tr4l and the input

10 contact point N41; Zener diodes D41 and D4l and voltage
dividing resistances R43 and R44 connected in series
between a connection contact point N43 between the
switch transistor Tr4l and the start-up capacitor C4l
and the contact point N42 on the low-potential side;

15 and a control transistor Tr42 connected between the
gate of the switch transistor Tr4l and the contact
point N42 on the low-potential side.

Here, the divided voltage at the connection
contact point N44 of the voltage dividing resistances

20 R43 and R44 is supplied to the gate of the control
transistor Tr42. Furthermore, the connection contact
point N43 is connected to one end side of the switch
SW2, and the electric power based on the charge voltage
(corresponding to the voltage Vbat) of the start-up

25 capacitors C41 and C42 is supplied as the start-up
electric power.

That is, the charge control circuit PCl is



SW2, and the electric power based on the charge voltage (corresponding to
the voltage Vbat) of the start-up 25 capacitors C41 and C42 is supplied as
the start-up electric power. That is, the charge control circuit PCl is 2-
8 JUL 2005 78 configured to include a switching function realigegd By he
electric current limt resistance R41l, the switch transistor %541}-#”@
vol tage detection resistance R42 and th% control transistor Tr42 and a
vol tage detection 5 function realized by t%he Zener diodes D41 and D42 and
t he voItagF di vi di ng Lesistanﬁes R43 and R44. The mai n operation of the
power supply system having the above-described structure w n be
descri bedl wi t Pl &0 el iiwg nijel talt vy c;furigtignaﬁeaﬁ%a%ﬁ
conceptual view showing an initial_operation of the_ power. suppl stem
By ohrScoRebeR L
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The main operation of the power supply system
having the above-described structure will now be
described with reference to the drawings.

10 FIG. 19 is an operation conceptual view showing an
initial operation of the power supply system according
to this embodiment, and FIG. 20 is an operation
conceptual view showing a start-up operation of the
power supply system according to this embodiment.

15 Here, explanation of the operations equivalent to
those in the first embodiment mentioned above will be
simplified or omitted.

In regard to the initial operation of the power
supply system according to tﬁis embodiment, as shown in

20 FIG. 19, in the start-up control portion, the start-up
operation from the initial state of the electric power
generation portion 10B is first carried out. That is,
prior to the operation using the start-up switch by
a user of the power supply system, coupling the fuél

25 pack to the electric power generation portion 10B or
the like, the charge control circuit PCl performs the

operation for charging the start-up capacitors C4l and



prior to the operation using the start-up switch by a user of the power
supp]y system coupling the fuel 25 pack to the electric power generation
portion 10B or the like, the charge control circuit PCL perforns the
operation for charging the start-up capacitors CAl and 2 8 JQLIUR0CNE5 79 C42
constituting the start-up power supply portion PA2 wth the electric power
corresponding to the start-up electric pwer based on predeterm ned
electric power (voltage Vch) supplied frdman external power supply 5
provided to the outside of the power supply system for exanple, a general

commer ci al power source or a caommercially avail abl Ll - I
as shown in K46 czos e e fhavdtrdt- gﬁ?%fmgﬁggﬁbﬁﬁ%gsyst,

outputted to the switch SWL in order to start up, 10 the_ powe ation
portion 11B, tHENS(AE -AIEHiTG RWe gt SRUF I t He %lﬁ%rsg{eal\g/tg—l age

(vol tage of the connecti tact i nt 3 f th - i
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el ectri nportion can or a long 20 tine

ot ron e SN 8] & el ieppbiclan Shesisoizes onvel supply
power commercially available dry cell. As a result, as shown

in FIG. 20, when the low-level operation control signal
SCl is outputted to the switch SW1 in order to start up

10 the power generation portion 11B, the start-up electric
power based on the charge voltage (voltage of the
connection contact point N43) of the start-up
capacitors C41 and C42 is supplied to the output
control portion 16 through the switches SW2 and SWl.

15 Therefore, in this embodiment, since it is not
necessary to provide the power supply means, e.g.,
a primary cell as the start-up power supply of the
electric power generation portion 10B, the electric
power generation portion can be utilized for a long

20 time without taking duration of life of the cell in
the start-up power supply portion into consideration.

Incidentally, in case of restarting up the power

generation portion 11B, as similar to the first
embodiment mentioned above, if the charge voltage in

25 the auxiliary capacitor C1l1 of the.feedback voltage
generation holding circuit FVH.corresponds to or

exceeds the voltage (Vbat) of the start-up electric



generation portion 11B, as simlar to the first enbodi nent nentioned above,
if the charge voltage in 25 the auxiliary capacitor Cll of the feedback
vol tage generation holding circuit FVH corresponds to or exceeds the
voltage (Vbat) of the start-up electric 2 8 JUL 2005 80 pfﬁer ?%g el ectric
power based on the charge voltage of the auxiliary capac CHUQS IS
supplied as the start-up electric power to the output control portion 16.
If the charge voltage is less than the vgptage of 5 the start-up electric
power, the electric power based on the charge voltage of the start-up
capacitors C41 and C42 of the start-up _power suppl ggrtion PW is

suppl i ed as t pewstrar tthep &l Tic Rt h%s%qlé%u&b%t Tt r? L RT%i on 16.
10 [Third Enbodi nent] Description wi |l now be given fs. 4o tht third

embodi nent of afheha estdld PFoheT2 R i 5GP Ja%%l?%de?% the power

supply system according to the resent -invention with reference. t he
drawi ngs. 15 Rt@rUp slefiic HIWH ock edg‘?‘é#ﬁlémo%’rh%r%fs??ﬁ%%@al

the ol ectric pder T hane HHREHORT GIPSpRt | EH 1 ol (e Bohers SRRy System
ST uct ures. oqUiNE BT TS (HIEE T IE ORE Gt Ut el =S Ranp Re T h TRE P rst and
second e”bOdiQEPtéhé“%HéfHE“bé¥¥%E% 5Peﬁﬁgys§éf%uﬁﬁY&Qﬂacitors C41
and C42 of the start-up power supply portion PW2 is
supplied as the start-up electric power to the output
control portion 16.
10 [Third Embodiment]

Description will now be given as to the third
embodiment of the electric power generation portion
applied to the power supply system according to the
present invention with reference to the drawings.

15 FIG. 21A is a circuit block diagram showing
a structural example of the start-up control portion
applied to the third embodiment of the electric power
generation portion applied to the power supply system
according to the present invention. Here, like

20 reference numerals denote structures equivalent to
those in the structural examples in the first and
second embodiments mentioned above, thereby simplifying
or omitting their explanation.

In regard to the start-up control portion 15B

25 according to the structural example (see FIGS. 17 and
18) according to the second embodiment, description has

been given as to the case where the structure including



or omitting their explanation. In regard to the start-up control portion
15B 25 according to the structural exanple (see FIGS. 17 and 18) according
to the second enbodi nent, description has been given as to the c wher e
the structure including 2 8 JUL 2005 81 the start-up capaC|98ré and C42
charged with the electric power supplled fromthe outside is applied as
the start-up power supply portion PW2 the start-up control portion
applied to the electric power 5 generatloﬁ'portlon according to this
structural exanple, however, there is prOV|ded charge storing neans which
is configured to also serve as the star d 42 as wel |

f- C|tors n
as the auxilidhe et reamaciyes /a £%§ v?%%ﬂg? thhfgﬁﬁback 10

vol t age generatlon holdln CIrCUIt F descrlbed connect i th the
first enbodi nehk Q$?%r?% the %%tﬁhd?nlilﬁfpgi%&‘ %

start-up contr ortlon 15C a Iled 0 th| Str ural e S
configured to ﬁ}f’clﬁﬁfeﬂiﬂ@ FRY op?ﬂél%%a%% t c%ﬁ?péfagjlcrc%l t PClL
havi ng the structur valent h trol portion
(see FIGS. 7A(§HH:(§5 %%? %Rﬁ @he s ?%c hgé exgﬁpﬁgPof the first

and secgnd enbodi pqggﬂgﬁﬁg I {,as the,fegdhack vol tage
generat?gn hol |ng CIrCUI ‘?%% l nggc%nnnn s?ng l e) charge storing

Eﬁ‘g‘gsfl?rcoﬁ;‘f’eﬁlﬁﬁ,ﬁ‘% Lg?oﬁé@éf U&@}@Ciélﬁrwwédaeﬂair@@ gteeingc pover
power gener ation

means which is configured to also serve as the start-up
capacitors C41 and C42 as well as the auxiliary
capacitor Cll (see FIG. 7B) provided to the feedback

10 voltage generation holding circuit FVH described in
connection with the first embodiment mentioned above.

That is, as shown in FIG. 21A, the start-up

control portion 15C applied to this structural example
is configured to include the switch SW1l and the charge

15 control circuit PCl having the structure equivalent to
that of the start-up control portion (see FIGS. 7A and
17) described in the structural example of the first
and second embodiments mentioned above, as well as
the feedback voltage generation holding circuit FVH

20 including common (single) charge storing means for
supplying the start-up electric power and the electric
power used for continuing the power generation
operation.

As a concrete circuit configuration of the
25 feedback voltage generation holding circuit FVH

according to this structural example, for example,

as shown in FIG. 21B, it is possible to apply the



operation. As a concrete circuit configuration of the 25 feedback voltage
generation holding circuit FVH according to this structural example, for
exanple, as shown in FIG 21B, it is possible to apply the2® BILIAS2005 82
structure in which there are provided: a resistance R51 and common
capacitors C51 and C52 connected in series between the contact point N11
on the high-potential side to which elec{gic power (voltage VI) generated
by 5 the power generation portion 11 is supplled and the contact point N12
on the |owpotential side to which the ground potential GND is supplied;

Zener di odes D51 and D52 ted bet
ol N3 bet vEERUE HErF ooh CEANEE EBRFAndT EnEet taRoR ESTAGTERre AOE 11 ary

el ectric po h | d t

pot et al SY§r '%ﬂa?Eﬁépéég%%aﬁnss?ean§69§22%%§he@?c§%ﬁ%%%.82 “Fontact

poi n an cont d d

Moreover, in r%%gyﬁe?ogﬁ% §§851§01 gi?@ufﬁb E&%E gg%gﬁggﬁqrn8$%6.15

218 for exanp|§1d$5 éuQﬁiéﬂtéﬁééyrlé'ﬁbhé {90t BE 8L K45t Wkl raxamphe Of the

second enbodi nen I's possible to app the structuré in which there
are provs ded: Heeﬁgeéf'Qeﬁgfégﬂénlbakﬁlgg neskst anpp1Red aadswhech

transistor Tr4 ner “di ode D43 and vol tage dividing resistances R43
and R4 connegfeabf ELhESNDEt ¥EEBhAN1bAPYb ARttt spalentoNdhich
the ground potential GND is supplied; Zener diodes D51
and D52 connected in series between a connection
contact point N51 between the resistance R51 and the

10 common capacitor (auxiliary electric power holding
portion) C51 and the contact point N12 on the low-
potential side; and a diode D53 connected between the
connection contact point N51 and the contact point N14
on one end side of the switch SWI.

15 Moreover, in regard to the charge control circuit
PCl, as shown in FIG. 21B for example, as substantially
similar to the structural example of the second
embodiment, it is possible to apply the structure in
which there are provided: an electric current limit

20 resistance R41, a switch transistor Tr4l, a Zener diode
D43 and voltage dividing resistances R43 and R44
connected in series between an input contact point N4l
to which electric power (voltage Vch) from an external
power supply is supplied and a contact point N42 on the

25 low-potential side; a voltage detection resistance R42

connected between a gate of the switch transistor Trdl

and the input contact point N41; and a control



to which electric power (voltage Vch) froman external power supply is
supplied and a contact point N42 on the 25 | ow potential side; a vaoltage
detection resistance R42 connected between a gate of the stBt 8N 20Bnsi st or
Tr41 and the input contact point N4l1l; and a control 28JUL2005 83

transi stor Tr42 connected between the gate of the swtch transistor Tr4l
and the contact point N12 on the Iom#po%gg;ial side. Here, the divided

vol tage at the connection 5 contact point 4 of the voltage dividing
resistances R43 and R44 is supplied to a gate of the control transistor
Tr42. In addition, the connection con the switch

tact _ poi nt_N43 bet ween
transistor Tr et $9F T&%rc%?po%%tfﬁ%?gw%%rﬁngé? eﬁaf‘f‘) %gcglﬁ'ﬁecti on
contact 10 poi nt, 1 of the feedback voltage generation. holding. . _circuit
FVH, and eithe'sr"“tttl\{g'1 \Foqatréﬁg]eﬁ(cfregjg‘o I(arb%l@gpgegon ?c%hggﬁlggnlgic?i%% cont act
poi nt N51 gen r@%g&}by t.he dbqgk vol t age generation holding circuit FVH

f
based on the Y cpopto%?a‘(agoﬁlt aeg'e V1) supplied fromthe 15 power

generation portion -8l the YPI1ags 4y Lhe. connectbonneaiss! point N3

based on the electriT ~‘pover supplie romthe external power

supply is appldgd 1o the cormpn %?P?ﬁé tQ5Br&pd A0 &PRg rEbeselycogrform ng

charging. 20 e mal n “operation e power supply syStem having the
above- descri bed Sty Uetal £ M ldugiom &g telescyibedoni tRer gbgteste to the

dr awi ngs.
transistor Tr42. In addition, the connection contact
point N43 between the switch transistor Tr4l and the
Zener diode D43 is connected to a connection contact

10 point N51 of the feedback voltage generation holding
circuit FVH, and either the voltage (feedback voltage)
at the connection contact point N51 generated by the
feedback voltage generation holding circuit FVH based
on the electric power (voltage V1) supplied from the

15 power generation portion 11 or the voltage at the
connection contact point N43 based on the electric
power (voltage Vch) supplied from the external power
supply is applied to the common capacitors C51 and C52,
thereby performing charging.

20 The main operation of the power supply system
having the above-described structure will now be
described with reference to the dfawings.

FIG. 22 is an operation conceptual view showing an
initial operation of the power supply system according

25 to this embodiment, and FIG. 23 is an operation

conceptual view showing a start-up operation of the

power supply system according to this embodiment.



FIG 22 is an operation conceptual view showing an initial operation of
the power supply systemaccording 25 to this enbodinent, and FIG 23 is an
operation conceptual view showing a start-up operation of the?28pguer2005upply
system according to this enbodinment. 2 8 JUL 2005 84 Here, explanation of
the operations equivalent to those in the first or second enbodi nent

menti oned above will be sinplified or ogytted. In regard to the initial
operation of the power 5 supply system according to this enbodi nent, as
shown in FIG 22, in the start-up control portion, prior to the start-up

operation fromthe initial state of the electric r.af i ortion
70G, the char §ETeoRFPIRREIEH £IPEL opPFaATE e Tpa A an 1ot Char

eration for charging 10
the common capacitors . C51 and C52 proyi tQ.t f. v tage
gener ati on hoPHiﬁéeciﬁgﬁ%tOEVﬁ%ﬁQ4a eﬁ%gggfgggr?%nggﬁggkgg#¥gsponding to
the start-up .electri.c _power predeterm ned el ectric power
(vol tage Vbh)b?uﬁﬁﬁf&&fgﬁgﬁpfﬁgaggﬁgghal power supply 15 provided to the

outsi de of the powss, Sl SYSUGD it Y eddat @ SOWN pdidE 23, when

the |l ow | evel opera signal SCl i's outputted to the switch SW

in ordeg to s Rl FNSHAHO R Y tdn®bd ikdant! hes ssteardwruip
electrié powe%%ﬁgéggsy%%fﬁg cﬁ%rge 0 voltage (voltage at the connection

contact point iN5Brg 0fot ha AR eanacid ontGll gt tGah,i psigplticed to
the output control portion 16 through the switch SW.

the start-up operation from the initial state of the
electric power generation portion 10C, the ;harge
control circuit PCl performs the operation for charging

10 the common capacitors C51 and C52 provided to the
feedback voltage generation holding circuit FVH with
the electric power corresponding to the start-up
electfic power based on predetermined electric power
(voltage Vch) supplied from the external power supply

15 provided to the outside of the power supply system.
As a result, as shown in FIG. 23, when the low-level
operation control signal SCl1 is outputted to the switch
SW1 in order to start up the power generation portion
11, the start-up electric power based on the charge

20 voltage (voltage at the connection contact point N51)
of the common capacitors C51 and C52 is supplied to
the output control portion 16 through the swit;h SW1.
In this embodiment, therefore, since it is not
necessary to provide the power supply means, €.9g.,

25 a primary cell as the start-up power supply of the

electric power generation portion, the electric power

generation portion can be utilized for a long time



In this enbodi nent, therefore, since it is not necessary to provi

power supply means, e.g., 25 a primary cell as the startyup pgmer gﬁpgrs of
the electric power generation portion, the electric power gegrjati2806
portion can be utilized for a long time 28JUL2005 85 without taking
duration of life of the cell in the start-up power supply into
consideration. Also, omtting the strucgqire of, e.g.,-the switch SW can
sinplify the circuit configuration of the electric 5 power generation
portion and reduce the apparatus scale. Incidentally, in this enbodinent,

in case of restarting up th ower geperatjo [ : -

:Lgcég;coforﬁﬂr?%§§g %?k%%% %%g?5b090?£a5%£%f8¥Egﬁ§68§%%;gﬁ Eggggitgfs c51
_ e feedback voltage enerati i i i i i

Suppl Tad to SHEGUBEONSh TP IEA Tehorar b ERpa L Ch ek ! ol e i 4

| ess than the voltage Vbat gorrgﬁggngk

: ngt t stak. i
the start-up Operetidntde 35T PREVEGL put géﬁffb ﬁSo%??gﬁﬁgﬁgbfﬁghbgmgfmer,

generation portion.is not carried-gHE;igLRas¥eh 8rcase, chewever, a u
t he power supﬁ?@pg§£¥e Cafithortml Iy opérate the el ectric pover geneES[iSL

portion. by supplying.the.eLachhi-€iBaMERA( YeRuage tiehhpbaaatils
power 20 supp$§w¥krgﬁgﬁ ?Ee ﬁn%ut éontact pointghM1 aﬁgbchargiﬁgextﬁ;nal
comon capaci £aL,£52. [Fourth Enbodi nent]

Incidentally, in this embodiment, in case of
restarting up the power generation portion, the start-
up electric power pased on the charge voltage of the

10 common capacitors C51 and C52 of the feedback voltage
generation holding circuit FVH is uniquely supplied to
the output control portion 16. Here, if the charge
voltage is less than the voltage Vbat corresponding to
the start-up electric power, the start-up operation of

15 the output control portion and the power generation
portion is not carried out. In such a case, however,
a user of the power supply system can normally operate
the electric power generation portion by supplying the
electric power (voltage Vch) from the external poWer

20 supply through the input contact point N41 and charging
the common capacitor C52.

[Fourth Embodiment]

A fourth embodiment of the electric power
generation portion applied to the power supply system

25 according to the present invention will now be
described with reference to the dr;wings.

FIG. 24 is a block diagram showing the fourth



A fourth enbodi nent of the electric power generation portion applied to
the power supply system 25 according to the present invention will now be
described with reference to the drawings. FIG 24 is a block (éisa a%o
showing the fourth 2 8 JUL 2005 86 enbodi ment of the electric pogg# b
generation portion applied to the power supply systemaccording to the
present invention. Here, like reference gynerals denote structures
equivalent to those in the first or 5 second enbodi nent nentioned above,
thereby sinplifying or omtting their explanation. In the second and third

enbodi nents (see FI.GS. 17 d 21A) .nention V. ri ot has been
gihven ats to oéa}wl\ﬁhé}fe%ereéefcst%pcplﬁoeaedﬁ %eq%%er}autg]teoa{r:eé%ﬂﬁ]}él udi ng the
charge storin ans, (capacitaor CAL abl e of
charging wit h%pﬁ&eé% ((é(& Bﬁ'%ce [?@M"/Jzerr (eﬁpglrvga%%ueg%@ ei@?‘r% c poﬁgér))

supplied fromphe oyl Side ol GNe UAA TG ROWRLE e HENAE bl as L on as the

rese
start-up poweP SUiSHly portion const’ituting the start-up control portion.

As shown in K G.24, &l A rd & RV wansratd an portions Lo @ecordin
to this enbodiﬁ%ﬁF%:ﬁgéﬁ%mver,(%%#iguféd to supply a part of the :

el ectri g powers el i dhddie mel € Gl 1 qrwerabi &li nghdesiy a2l 1 Hyime out put
control 20 portion 16 through the start-up control portion 15 as the
stat-up el ect g REWSTingl "aleis, exgpietidttat )y, as shown in FIG 25, the

In the second and third embodiments (see FIGS. 17
and 21A) mentioned above, description has been given
as to the case where there is applied the structure

10 including the charge étoring means (capacitors C4l
and C42 or C51 and C52) capable of charging with
the electric power (external supply electric power)
supplied from the outside of the electric power
generation portion as the start-up power supply portion
15 constituting the start-up control portion. As shown in
FIG. 24, the electric power generation portion 10D
according to this embodiment is, however, configured to
supply a part of the electric power held in the
electric power holding portion 12 to the output control
20 portion 16 through the start-up control portion 15 as
the stat-up electric power.

That is, specifically, as shown in FIG. 25, the
electric power holding portion 12D applied to this
embodiment has a circuit configuration (the switch SW3,

25 the storage circuit CSC, the voltage detection circuit
VM; it is to be noted that the volgage detection

circuit VM is omitted in FIG. 25) equivalent to that of



el ectric power holding portion 12D applied to this enbodiment has a
circuit configuration (the swwtch SWB, 25 the storage circuit CSC, the

vol tage detection circuit VM it is to be noted that the volt % ction
circuit VMis omtted in FIG 25) equivalent to that of 2 8 fﬁf §58§&§7 t he
el ectric power holding portion 12A shown in FIG 8, as well as the
structure in which the charge control p ion PC2 having a circuit
configuration equivalent to that of the charge control circuit PCL shown
in5 FIG 18 is additionally provided to the storage circuit CSC The

boner Suppl | et o S THE GURST e 11 THES SrettiTe. Bohest Qherhe: B0 pot i on
10D to the start-u Contrtl%ﬁégéé%ﬁkfgtﬁgsWﬁ ghs{ﬁétgﬁgﬁ%&g%gﬁgféiic power

TPe n?in opg[ﬁF? 0 he systent havin ove- descri bed
structure wi now be cribe i r : I 2 G 25 1is
an oPeratl?n éﬁﬁ@éﬁ?ﬁdﬂggﬁ@ﬂyg%€w¥%%fgégiﬁSSQ%f%égfégggﬂagﬁ%ggi%egke power
supply system acc n t b i , B< ¥ niQperation
concept ual vieﬁ?sﬁﬁé&ré#téé%s?%?%gﬁggg%g?g%i%%Pg?f%ﬁgcgpﬁaivﬁstﬁgly system

according to tfyes, efé)oagé NEQG; + HOE£11 $Xpanatean: of thbesopesgéi enscuit
equi valent to those 20 in the first” or second enbodi nent nentioned above

‘3‘0\"\,‘“ be sinplidded Pre ogidieric! fowegardlaomhsotnishaloppesation of the
configured to supply the electric power supplied from
the outside of the electric power generation portion
10D to the start~up control portion 15D as the start-up

10 electric power.

The main operation of the power supply system
having the above-described structure will now be
described with reference to the drawings.

FIG. 25 is an operation conceptual view showing an

15 initial operation of the power supply system according
to this embodiment, and FIG. 26 is an operation
conceptual view showing the start-up operation of the
power supply system according to this embodiment.

Here, explanation of the operations equivalent to those

20 in the first or second embodiment mentioned above will
be simplified or omitted.

In regard to the initial operation of the power
supply system according to this embodiment, as shown
in FIG. 25, in the start-up control portion, prior to

25 the start-up operation from the initial state of the

electric power generation portion 10D, the charge

control portion PC2 performs the operation for charging



supply system according to this enbodinent, as showmm in FIG 25, in the
start-up control portion, prior to 25 the start-up operation fromthe
initial state of the electric power generation portion 10D, 005
control portion PC2 performs the operation for charging 28JUL2005 88 the
storage circuit CSC (specifically, the capacitors C21 and C22 shown in
FIG 8B) constituting the electric poweggholding portion 12D with the
el ectric power at |east corresponding to the start-up electric power 5
based on predeterm ned electric power supplied from an external power

supply provid to the t si.de .of . I I
ast showndi n E?‘G S58% a\%i%gﬁslltrﬁgul%oﬁ% e\?(esl%%\(,)éﬁ(rafrl;ét ﬁ% ’C(S)%iseﬁ g{gpsal g%%%ug?:a |>/s
outputted to SW .t SWL i d : : al i
por 1 on 110 PR 3P £250 sboulh A Hrg S D e R R e e oF
e storage circui ; t el eGty ¢, . | ; | i
supplied to t REVSat éﬁgﬁggﬁ{ lpglr}etpl(;%r eicloz:]]j %&%ﬁg%%ﬁ%@%ﬁ{dﬁé%@ :afld

SWL. In this emhadi neate I3 NHLHY nlS iy diediia d Ysaal ng

enbodi nents, “since 1t is not necessary to provide the power supply . neans,

e.g., aspri My el lond$ ridiR telrdfilnddd QT i HRNer Qfugddlel &l etdm ¢ power
generation portion, the electric power generation portion can be utilized

for 20 a | ong gh % teirhiQUipdWald REpInatdrasviefed itfe tife tdiecciald obf the
start-up power supply into consideration, and sinplifying the circuit
configuration tofe towesl ettpdly system. Consequently, as shown in

FIG. 26, when the low-levél operation control signal

SCl is outputted to the switch SW1 in order to start up

10 the power generation portion 11D, the start-up electric
power based on the charge voltage of the storage
circuit CSC of the electric power holding portion 12D
is supplied to the output control portion 16 through
the switches SW2 and SWl1l. In this embodiment,

15 therefore, as similar to the foregoing embodiments,
since it is not necessary to provide the power supply
means, e.g., a primary cell as the start-up power
supply of the electric power generation portion, the
electric powér generation portion can be utilized for

.20 a long time without taking duration of life of the cell
of the start-up power supply into consideration, and
simplifying the circuit configuration of the electric
power generation portion can reduce the apparatus
scale.

25 In case of restarting up the power generation
portion, as similar to the first embodiment mentioned

above, if the charge voltage at the auxiliary capacitor



power generation portion can reduce the apparatus scale. 25 In case of
restarting up the power generation portion, as simlar to the first

enbodi ment mentioned above, if the charge voltage at the auxpji Y 2005
capaci tor 28JUL2005 89 Cl1 (see FIG 7B) of the feedback vol tage generation
hol ding circuit FVH corresponds to or exceeds the voltage Vbat of the
start-up electric power, the start- up elggtric power based on the charge
vol tage of the 5 auxiliary capacitor Cll is supplied to the output control
portion 16. If the charge voltage is less than the voltage Vbat

correspondi ng t he st - el egtr t = cty i

,?gs?ﬂ onlth;a é&g&e%ﬂ%'gﬁ))f ?ﬁeg%é;p%%)?%\%gf%knglgégééggﬂfgéggé{llec gg\)/ve(r)f
e electri.c .p 0l di 4 t i i h

control porthﬂ?%d?%afgkééﬂﬁptﬁggéﬁ%&g#Q%%ﬁ?Zggpé¥e§ﬁ%egg%a5??g£Eu221 and

C22 of the el %%Ir'na;q%% é;f'ﬂ'&@gs@gf&i@ﬁ_é?&:'tﬁi!:egﬁg&banthaeswftage

Vbat correspon art-up electric power, 15 start-up

operation of the oufput; cotrol POELH 08 1Enanehathe PEMBEgEEBEN BhEON
portion 11 is not carried out. In such a case, however, a user of the power

suppl y §y5te@&@iminﬂm%ﬂa@i)@éﬂ_t@lihﬁsels@@bliédpawethegeﬂepati on portion
by supplying predeterm ned el ectric 20 power fromthe external power supply
and chargi ng tdunt€apPasdtoisn 206 andI £22hel onadgat ablyagenishéebsr $hano

third enbodi ments :

the voltage Vbat corresponding to the start-up electric
power, the start-up electric power based on the chafge
voltage of the capacitors C21 and C22 (see FIG. 8B) of

10 the electric power holding portion 12D is supplied to
the output control portion 16. Here, if the charge
voltage of the capacitors C21 and C22 of the elegtric
power holding portion 12D is less than the voltage Vbat
corresponding to the start-up electric power, the

15 start-up operation of the output control portion 16 and
the power generation portion 11 is not carried out.
In such a case, however, a user of the power supply
system can normally operate the electric power
generation portion by supplying predetermined electric

20 power from the external power supply and charging the
capacitors 21 and C22.

Incidentally, in the first to third embodiments
mentioned above, description has been given on only the
structure in which a plurality of charge storing means

25 such as an electric double layer capacitor are fixedly
connected in series as the storage;circuit CSC applied

to the electric power holding portions 12A to 12D.



ment i oned above, description has been given on only the structure in which
a plurality of charge storing neans 25 such as an electric double |ayer
capacitor are fixedly connected in series as the storage cifguit C
applied to the electric power holding portions 12A to 12D. ég WL 2005
90 However, the present invention is not restricted thereto, and it may

i nclude the charge storing nmeans havingany other structure. FIG 27 is a
circuit structural view showing 5 another ‘concrete structural exanple
applicable to the electric power holding portions in the first to fourth
enbodi ment of the electric power generation portiqp appl i %v%o t he power
suppl y syst emb@veFed ngheo RIES ey BN T IRRM S JPT 15° r:sﬁ in FIG 27,
inregard to a_concrete circuit confiquration_.of the i r

hol di ng port it LEEL addS dithda% Jtr}ﬁ]s"gcgei ?U&Ef (FATE %a?r%%ﬂ# olgegg%l(\ﬁrrpl e, as
the storage circyit CSC, it is possible to apply a circuit configuration
(so-cal | ed capadiitigr afy LSt e - a capaci tor Cl01, a changeover

[
switch SWO01, a cqgafigﬁfS&%g%,%ﬂdggf@gggygéF%¥5%ggigwmggowgngapacitor

C103, a changeover capacl sequentially

connected in s ggﬁ%éxgﬁﬁgyéﬁgziéyqégﬁrégné&aéfﬂiﬁﬂpébfcgﬁg@-Q@tem@iaI si de

and 20 cont &¢ point ~low potenti e through contact
poi nts N63 to NG& changs,aveio sMAshes- SRS ihotHe6fiespecsi Febyth

connected between the contact point
embodiment of the electric power generation portion
applied to the power supply system according to the
present invention.

10 ‘As shown in FIG. 27, in regard to a concrete
circuit configuration of the electric power holding
portion 12E according to this structural example, for
example, as the storage circuit CSC, it is possible to
apply a circuit configuration (so-called capacitor

15 bank) including: a capacitor C101, a changeover switch
SW101, a capacitor C102, a changeover switch SW102,

a capacitor C103, a changeover switch SW103 and a
capacitor C104 sequentially connected in series between
a contact point N61 on the high-potential side and

20 a contact point N62 on the low-potential side through
contact points N63 to Né68; change over switches SW104
to 106 respectively connected between the contact point
N61 and the contact point N64, between the contact
point N61 and the contact point N66 and between the

25 contact point N6l and the contact point N68; and

changeover switches SW107 to 109 respectively connected

between the contact point N62 and the contact point



N61 and the contact point N64, between the contact point N61 and the
contact point N66 and between the 25 contact point N61 and trpa%nt

poi nt N68; and changeover swi tches SWO07 to 109 respectively connected

bet ween the contact point N62 and the contact point 2 8 JUL 2005 91 N63,

bet ween the contact point N62 and the contact point N65 and between the
contact point N62 and the contact point jN67. Here, the changeover sw tches
SWL01 to SW03 and 5 SWL04 to SWL09 are controlled to be changed over in
such a manner that they are sinmultaneously set to the OV OFF state with

reverse timn based on _a _non-_inversion si | hwersion

si gnal SC2R o%%B’t'hge SER T ST HGHR %2@2 a?l%&ﬂ gccf?rﬁéoén%/t he 10
vol t age detectiaon, circuit VM (L0 h ons | r t h

moni t or / cont r BP1H&r Negn apgh Bt er?éf t k{;e &’drrlcéw ﬁé%%?’f gwugiat%%ﬁ 1iseee FIG 8)

equivalent to that of the, fjrst enbodi mnent nentioned above. In the
electric pomeFoﬁ%F&ﬁhéxﬁﬁgiFgﬁﬁle havi ng 15 such a structure, the

changeover swi tches, SWOL o W03 ate Gont gk kedi 01 beo St 6heghdo the ON

state and the changeoVer "swi tches SW04 to SW09 are controlled to be
Swi tched to t@%‘u@g&% alf Ased UbAie TINE £ HSE Sk §é@nae SG2A and t he

i nversi on signal of 20 the operation control signal SC2 outputted from
the voltage detectd aartidicUidatVMhdy Sre tditnehpaced sy €401t otiG04 are

set to be connected in series between

ON/OFF state with reverse timings based on a non-
inversion signal SC2A and an inversion signal SC2R of
the operation control signal SC2 outputted from the

10 voltage detection circuit VM (or the non-illustrated
voltage monitor/control portion 14) having the circuit
configuration (see FIG. 8) equivalent to that of the
first embodiment mentioned above.

In the electric power holding portion 12E having

15 such a structure, the changeover switches SW101l to
SW103 are controlled to be switched to the ON state and
the changeover switches SW104 to SW109 are controlled
to be switched to the OFF state based on the non-
inversion signal SC2A and the inversion signal SCZR of

20 the operation control signal SC2 outputted from the
voltage detection circuit VM. Also, the capacitors
C101 to C1l04 are set to be connected in series between
the contact points N6l and N62, and the switch SW3 is
set to the ON state. As a result, the charge operation

25 for charging the capacitors C101 to C104 connected in

series with the electric charge based on the electric

power (voltage V1) generated by the power generation



the contact points N61 and N62, and the switch SWB is set to the ON state.
As a result, the charge operation 25 for charging the capacitors Cl0l to
Cl104 connected in series with the electric charge based on t B8 dled¥bic
power (voltage V1) generated by the power generation 28 JUL 2005 92 portion
11 is carried out. On the other hand, the changeover switches SWO01 to
SWL03 are controlled to be swtched to thg, OFF state, and the changeover
swi tches SW04 to SWO09 are 5 controlled ?% be switched to the ON state.
Al so, the capacitors Cl01 to Cl04 are set to be connected in parallel
between the input contact_ point NZé agg the contact point N22, and the
switch SWB is Re¥ftionthé EFFCakEiEe. OBbnsequently, the discharge operation

f 10 tputti di i h I i di '
gf”ect i dﬁb g'er‘%hé@'aiﬁ ?LS%H%%baﬁ??t 2Pe che YR R itMs Shadlou . A
escri bed above, apaci t f . L i i
stora?e)chcui?od%&fggngﬁélngggggggggtgob%?%QlF%ﬁ%gp%%O%H%ggg rhgthpglthe
exanpl e car n t A i, thG N = [
Thiarstr uctur apLERERES EHE ERRRIEOPRE] RlhQ0nRY, SMlalLBOSTIOB 2ed ("

compar eg; W th Lo £852ehebenbhe.,; BEALATEClhElbly CParks cansbl!yhed by a

singl e cap:s en the electric current conponent
(charge el ectrigogurrept)cobitbe €104t bie sRMRL @W! RUhhedtbeomyt he pover

generati on por

parallel between the input contact point N21 and the
contact point N22, and the switch SW3 is set to the OFF
state. Consequently, the discharge operation for

10 outputting (discharging) the electric power according
to the electric charge charged in the capacitors C101
to C104 is carried out.

As described above, the capacitance value of each

capacitor constituting the storage circuit CSC can be

15 reduced to 1/m2 (1/16 in this structural example) by
carrying out the charge operation by switching m (m = 4
in this structural example) capacitors to the serial
connection state as compared with the case where the
storage circuit CSC is constituted by a single

20 capacitor. Therefore, when the electric current
component (charge electric current) of the electric
power outputted from the power generation portion 11 is
reduced to 1/m (= 1/4) in accordance with a number of
capacitors to be connected or the charge electric

25 current is set constant, the charge time can be reduced
to 1/m (= 1/4). On the other hand; by performing the

discharge operation by switching the capacitors Cl1l01l to



reduced to 1/m (= 1/4) in accordance with a nunber of capacitors to be

connected or the charge electric 25 current is set constant, the charge

time can be reduced to 1/m (= 1/4). On the other hand, by per&bHL he

di scharge operation by switching the capacitors C101 to 2 8 JUL 2005 93

Cl04 to the parallel connection state and outputting the electric power as

the supply electric power to the device rough the above-descri bed

vol tage conversion portion, the capacitance val ues of the capacitors 5

constituting the storage circuit CSC can be increased to a sumtotal of

t he capacitance values of the _respectively connected capacitors Cl101 to
6 BraR1g

Cl104, thereby Cl%ﬁr%@iﬁﬁetR%eréﬁldFPOEeegéSBiFFF ez F4pg> 10
Qutsid h licable to th | t . i t h
bresent | nvontib B FF o BaVCReBer LedSRPPLY: BLBFERCE. P8V ERe Xgr Shengs.
FIGS. 28A to 28F i howi t . | f I h
Cpoli cabl e Lo SRELGEVEPEOTER caBp So8 8t BRrariBE Nt thnesaratetpt® onere

[ i on, d FIGS. 29 ' i is h
applied Lo CheBbREr subply ey S ahe At Eof BLAG L 5oL leC SPLSh ERvent |

acco t he sent i nvention and

of the 20 gencraShurpeebdchany S5 aR L e Coausr o el SyEom havi g

the above- descgibed gt fHELYT 8¢ BReSBAPYACERaRbESvalBBst @ 28he '
respectively connected capacitors C10l1 to C104, thereby
improving the load drive capability.

<Outside Shape>

10 Outside shapes applicable to the power supply
system according to the present invention will now be
described with reference to the drawings.

FIGS. 28A to 28F are views showing concrete
examples of the outside shape applicable to the power

15 supply system according to the present invention, and
FIGS. 29A to 29C are views showing the outside shapes
applied to the power supply system according to the
present invention and the correspondence relationship
between such shapes and the outside shapes of the

20 general-purpose chemical cell.

In the power supply system having the above-
described structure, as shown in FIGS. 28A to 28F
respectively for example, the outside shape with the
power generation portion 10 being formed as module

25 (which will be referred to "the power generation

module” hereafter) and with the fuel pack 20 being

coupled with the power generation module 10 through



respectively for exanple, the outside shape with the power generation
portion 10 being fornmed as nodule 25 (which will be referred to "the power
generation nodule" hereafter) and with the fuel pack 20 being coupled
with the power generation nodule 10 through 2 8 JUL 2005 94 th& JULF208%rti on
30 or these nenbers being integrally configured is forned so as to have
the outside shape and dinensions equivabﬁnt to any of circular cells 41,
42 and 43 which are in heavy usage as geferal -purpose 5 chemcal cells
conformng to JIS or international standards or cells having a special

shape (non-circular cells) 44, 45 and 46 in_conform ty .w.th st
these cells. AhsoI/Fh@ogiidrdedsipdhes s aifMtgne elr?ﬁ~l ﬁc%e%san%%gds !

el ectric [
R U R S
siructure o i pURBEse R T 2o ThiReE Rt TR Lupely
g];)plt Sienrri It Lgn%??%tﬁcfle’{lr:ﬁf} carroe_n lors{eh?d‘ggr% rrgad{ gggéﬂa_ m .c_?j(s)dpllébadngtéby P
appl yi ng a fu(=5:I)f"e(’fné‘1‘:IaQ!Lorcet]‘rc'ules {%%d@plﬂg%?j%g}?z%%%%hﬁﬁwEagg éyzo

;te'n'e'r zati on el Gl ENGY A5 1A ROYRIvIGPNETHI ML PURAR (Horlcl e paer
cells) 44, 45 and 46 in conformity with standards of
these cells. Also, the outside shape is configured in
such a manner electric power generated by the power

10 generation module 10 can be outputted through the
positive (+) and negative (-) electrode terminals of
each of the cell shapes illustrated in FIGS. 28A
to 28F.

Incidentally, each structure of the power

15 generation module 10 mounted on the power supply system
according to the present invention can be realized as
a microchip of the millimeter order or micron order
or formed.as a microplant by applying the existing
micromachine manufacturing technique. Further,

20 applying a fuel cell or the like capable of realizing
the high energy utilization efficiency as the power
generation portion 11 of the power generation module
10 can suppress an amount of the power generation fuel
required for realizing a battery capacity equivalent to

25 (or above) that of the existing chemical cell to a

relatively small value. Also, the power supply system

being compatible with the existing dry battery in outer



10 can suppress an anpunt of the power generation fuel required for
realizing a battery capacity equivalent to 25 (or above) that of the
existing chemcal cell to a relatively small value. Al so, the power supply
system being conpatible with the existing dry battery in outdd JHL 2006UL

2005 95 shapes and size, and electric property may be realized

excellently. Here, specifically, for exa e, in the state that the
positive electrode termnal is arranged on the top 5 of the power
generation nodule 10 while the negative el ectrode termnal is arranged on

the fuel pack 20 side and, the fu 20 is coupl ed w

generation nndﬁ¢%PQ® aRPefb26 s %B%I?gﬁc ﬁécs?F%%?EE% g?% %E Eg%ge&?uel
el ectrode 111 of t fo cell main 10 body 110 (see FIG 4) is
electrically cohng %@ b the negative electrode terminal and the air

el ectrode 112 is_egggtriggéég 825? ted Lo, %QﬁP?ES'?hV%h@|%%E%@d%hat

termnal, respectiv Wi gs or t exanpl e

et Y, ke RS 2BYEE. gg@@&@& pesthon 15 Loruhieh BAWehegenr aling

means ot her th ove- escrl is app |ed the structure

In which the 8B PHL hshat éﬁe%twﬁ ﬁ@é@%twewﬁ@m@r tHengEgheige are
electrically connéc to t e positive electrode termnal and the negative

el ectrode tern&féﬁtrggekgéﬁmlﬁgfché'ﬁﬁkbﬁgeHhSnCthéukaélebbR a0, 42 and
43 are nostly In heavy usage as a nmanganese dry battery, an al kaline
battery, a nickelaCagdhi URebahkerpack 20 is coupled with the power
generation module 10, there is applied the structure
in which the fuel electrode 111 of the fuel cell main
10 body 110 (see FIG. 4) is electrically connected to the
negative electrode terminal and the air electrode 112
is electrically connected to the positive electrode
terminal, respectively, through wirings or the like for
example. Incidentally, in the power generation portion
15 to which power generating means other than the above-
described fuel cell is applied, the structure in which
the output terminals of the respective power generators
are electrically connected to the positive electrode
terminal and the negative electrode terminal.
20 Here, specifically, the circular cells 41, 42 and
43 are mostly in heavy usage és a manganese dry
battery, an alkaline battery, a nickel-cadmium battery,
a lithium battery or the like which are commercially
available, and have an outside shape of, for example, a
25 cylindrical type supported by many devices (cylindrical
type: FIG. 28A), a button type utiiized in a wrist

watch and others (FIG. 28B), and a coin-shaped type



alithiumbattery or the |ike which are commercially available, and have

an pUtside shape of, for exanple, a 25 cylindrical type suppor te ﬁﬁ?y
devices (cylindrical type: FIG 28A), a button type utilized FﬁgJB§W|s

watch and others (FIG 28B), and a coin-shaped type 2- 8 JUL 2005 96
utilized in a canera, an el ectronic databook or the Ilike (FIG 28C). On
the other hand, the non-circular cells 4 45 and 46 specifically have the
out si de shape of a special 5 formtype ch is individually designed
(custom zed) in accordance with a shape or the like of a device to be
used, e.g., a conpact canmera, a digital still camera or the |jike (FIG
28D% , bian angultbi?lltlslﬂ(p)@ijm ¢h GARRIGHt 20 relREET NG ataRPAh P}t of a
portabl e acoustic evice or the like (FIG 28E), a flat type havin an
el ectrode strukciths el BT ci?&upports reduction in %hickness, ?ﬁcrease ?n
capacity or a charge control function of a notebooﬁ-size er na%]5
ABLRErES 18180 ne

conput er, ? nobi | e Q%h%m%é%?h?ﬁ Fh%e R QOBBEITAMADt et

ower su syste di | t hi nbodi i st]

: nown | npﬁgés_ayrg%ﬁ ?sc‘ziie‘zj\%#%l fo'iste FIRATL T Sl E e L iberLa1 S0ePe
illTustrated in . ; 9B, .1 t.d i i
that the out si P RIS BT ore 7 ShuESPaEEy Y ihed R EFbaaL o7 Dy
when the fuel ipagk. 20,1 couhed, viflod hor Poyer) GRNesAld e velll €10 or

when they are T'ntegr y CO Itute econes
be used, e.g., a compact camera, a digital still camera

or the like (FIG. 28D), an angular type which supports
reduction in size and weight of a portable acoustic

10 device or the like (FIG. 28E), a flat type having
an electrode structure which supports reduction in
thickness, increase in capacity or a charge control
function of a notebook-size personal computer, a mobile
phone or the like (FIG. 28F) and others.

15 In the power supply system according to this
embodiment, the existing cell shape shown in FIGS. 28A
to 28F can be excellently realized. For example, as
illustrated in FIGS. 29A and 29B, it is possible to
provide the structure that the outside dimension (for

20 example, a length La and a diameter Da) when the fuel
pack 20 is coupled with the power generation module 10
or when they are integrally constituted becomes
substantially equivalent to the outside shape (for
example, a length Lp and a diameter Dp) of such a

25 general-purpose chemical cell 47 as shown in FIG. 29C.

Incidentally, FIGS. 29A to 29C only conceptually

show the relationship between the attachable and



substantially equivalent to the outside shape (for exanple, a length Lp
and a dianeter Dp) of such a 25 general - purpose chem cal cell 47 as shown
in FIG 29C. Incidentally, FIGS. 29A to 29C only conceptuajlygggmﬂmmm§e
rel ati onship between the attachable and 2 8 JUL 2005 97 detachable
structure of the power supply system according to the present invention
(coupling relationship) and the appeara shape, and a concrete

el ectrode structure and others are not taken into 5 consideration. The

rel ati onship between the attachable and detachable structure of the power
generation nodule 10 and the fuel pack 20 and the e ectroﬁg structure
when each cel | dehagkabke apbFRebuts PhetRBwePWEtpprHPl¥yE¥E&RfEccording to
the present invention will be 10 described inp,detai connection with the

| ater- descri be@CerBHEY neft EREUPTREFRDr &1VER iBﬂe?é%uggéggde shapes

the chem cal cEPFRGHPRANLE] CBRGFaF aPPhe218nG0aPRaBRe FROCRnFORNTEyow th
ol o only parectrole, Lt AFRRT exang B ES uAr on PRe B REBeRE ™l nventi on
Suppl'y S9otem GERSTAPRGCHI o FhE HLasEPnravEnPRsAser, SRS RekechaBIBole!

O o ec oA RACRE PIOBLPH 0L BXAFRLpoRieNoRHEussons smazematch
10 and the fuel pack 20 and the electrode structure
when each cell shape is applied to the power supply
system according to the present invention will be

10 described in detail in connection with the later-
described embodiment.
Furthermore, any one of outside shapes illustrated
in FIGS. 28A to 28F and FIGS. 29A to 29C is only
an example of the chemical cell which is commercially
15 available in conformity with standards in Japan, or
attached to a device and distributed or is on the sale.
Only part of structural examples to which the present
invention can be applied is shown. That is, outside
shapes applicable to the power supply system according
20 to the present invention other than the above concrete
examples may be adopted. For example, such outside
shapes match with shapes of chemical cells which are
distributed or on the sale around the world or chemical
cells which will be put into practical use in future,
25 and it is needless to say that those outside shapes

can be designed so as to match.with the electrical

characteristic.



di stributed or on the sale around the world or chemcal cells which will be
put into practical use in future, 25 and it is needless to say that those
out si de shapes can be designed so as to match with the el ect2§ gL 2005
characteristic. 2 8 JUL 2008 98 Detailed description will now be given as
to the relationship between the attachable and detachable structure of
t he power generation nodule 10 and the fﬁgl pack 20 and the el ectrode
structure when each of 5 the above cell shapes is applied to the power
supply system according to the present invention with reference to the
drawi ngs. (First Enbodi nent of Attachable and Detachable Structuyre) 10
FI GS. 30A to 30D ar @efiadweds Sesraipdaiony WHdwney e 0ifsiade ©h of the
fuel pack of the_power supply systemaccording.to a first di rent of a
attachabl e andedetienabie ?ﬁﬁﬁ@@@réhﬁfaﬁﬁécb@géénﬁn@n9@%@F§%ﬁﬁﬁbn seen
froman upper direction, a front direction, a 15 tr%gqukﬁe g%r ction and a
a

rear directionStEREEUrgIRT F863P€W§Fegﬁpgﬁ§t§98wpﬁ§ ffe “at fAchabie and .
e @ umor L yEeel 5Pl i SRR DS e oo onck L1,
{0,200 28 F G080 e Al TPl ) e Acoaiglng 0 11 <
fuel pack 20) E@s@%%pgckg§ding to the present invention with
reference to the drawings.
(First Embodiment of Attachable and Detachable
Structure)
10 FIGS. 30A to 30D are views schematically showing
the outside shapes of the fuel pack of the power supply
system according to a first embodiment of a attachable
and detachable structure of the present invention when
seen from an upper direction, a front direction, a
15 transverse direction and a rear direction. FIGS. 31A
to 31C are views showing the attachable and detachable
structure of the power generation module and the fuel
pack in the power supply system according to this
embodiment. As shéwn in FIGS. 30A to 30D and FIGS. 30E
20 to 30H, the power supply system according to this
embodiment is configured to include: a fuel pack 51
(corresponding to the fuel pack 20) in which the
power generation fuel is charged under predetermined
conditions; and a holder portion 52 functioning as the
25 power generation module 10 and the:I/F portion 30, to
which the fuel pack is detachably disposed. Here, when

the fuel pack 51 is a transparent degradable polymeric



power generation fuel is charged under predeterm ned conditions; and a

hol der portion 52 functioning as the 25 power generation nodule 10 and the
| /F portion 30, to which the fuel pack is detachably disposed, Here, when
the fuel pack 51 is a transparent degradable polyneric 2 8 JUR 8205209 case
in which the fuel FL is charged and it is unused, the periphery of the
case is covered with a package 53 for pr becting froma degradation factor
such as bacteria. Mreover, when attaching the fuel pack 51, 5 as will be
described |l ater, exfoliating the package 53 fromthe fuel pack 51 can
suffice. In addition, since the fuel pack 51 is a transpar.ent case and an
i ndex 51c is @éﬁ@eéntwéﬁébnﬁhﬁtfP§lp5§SP§I§ 'ﬁﬁa;éir%ﬁﬂqﬂﬁﬁed’
guantity of the see-through fuel, 10 The ,hol der porti,on 52 is.configured to
general 1y incth@ePeaiphféy §éndhst iC68Spdrt iRy M %\%iact?at%gepos r
generation nodule 10X and . the |/F portiaon . having the structure

equi val ent to ?ﬁétPSPt§&€ﬁn8ffFﬁ@'af&ﬁ&iﬁ%%%%ﬁﬂuﬁﬁé%ﬁﬁ %ﬁ%lg%%onnndated
and a positive_15 el ectrode _term_nal e J8 P ded:, 4N L2RpRosAd

portion 52b t oP@FERLE ne gfﬁﬁgeére@?%éd€t6€¥?P%ﬁpé%% %Ffﬁié)proéﬁded; and

a connec ;gn RE%L%EEé5§%pgggggib%b§qgkkgﬁlgﬁﬁggpgﬁg%ﬁtgyé[yg%¥é¢yﬂygeuion

portion osed portion ectrically connects 20 the

Do gener o SBRCEHLOTLBIe M e e Ut Lot ot art e ()
the fuel pack 51 is a transparent case and an index 5lc
is carved thereon, it is possible to confirm a residual
quantity of the see-through fuel.

10 The holder portion 52 is configured to generally
include: a power generation portion 52a in which the
power generation module 10X and the I/F portion 30
having the structure equivalent to that of each of the
foregoing embodiment are accommodated and a positive

15 electrode terminal EL (+) is provided; an opposed
portion 52b to which a negative electrode portion EL
(=) is provided; and a connection portion 52¢ which
electrically connects the power generation portion 52a
with the opposed portion 52b and electrically connects

20 the power generation portion 52a with the negative
electrode terminal EL (-). A piercing space SP1
surrounded by the power generation portion 52a, the
opposed portion 52b_and the connection portion 52c
becomes an accommodation position when the fuel pack 51

25 is coupled. The holder portion 52‘includes: a convex
portion 52d which has the elasticity of a spring or the

like around the contact portion of the opposed portion



opposed portion 52b and the connection portion 52c beconmes an
accommodat i on position when the fuel pack 51 25 is coupled. The hol der
portion 52 includes: a convex portion 52d which has the el astg

spring or the 1like around the contact portion of the opposed poﬂ@r ﬁﬁ%!B
JUL 2005 100 52b and has a hole at the center (see FIG 66A); and a

by- product collection path 52e for conne g'ng the hole of the convex
portion 52d with the by-product supply g bh 17a of the power generation
nodul e 10. Since an 5 index 52h is carved on the holder portion 52 in place
of the index 51c of the fuel pack 51, it is possible_to firma residual
quantity of t@ksead Mrasugh Haike atattheicenepreniSes nEl§ ndé&[‘])SQha%in

easily visually confirned when the connect|o§3 ortion 520|

t ransparent . IhY‘tﬁr@qétﬁ/terC%UrﬁﬂV%rysRae?ﬁ &% N u%‘PP%eCEW%C J;% shown

in FIG 31A the fuel feed port (one ato Lch the f
supEIélvalve P@ﬁf%?%ﬁQ%?ﬁﬁxPQQF#QQE rg%%gb%e?ﬁ% %F)s%?p}%gefuel 15
pac is provided is bro into contact. wth th | de t 52 d
this contact pEtit '@ A e s S Eh??llﬁ%é%g? n?(? an%lllg%e %I?Eer eﬁg

side 51 t.he fu ack 51 is Y f rel f

\(/jml ch t)e p?ﬁﬁéﬁjee%gzrislsoe%%r‘f%%%dﬂg%%%%%gﬁgb?%nygr%lgsvﬁ%%é%n t[}gm
rawi ng) w r ect. t P d

portion 52a, 3H%ppo§gdlpor i on ‘% %%%P %b%gﬁﬁec??o%§3%§?¥%ﬁlgeﬂ@ratIOn

confirm a residual quantity of the see-through fuel.
At this moment, the index 52h can be easily visually
confirmed when the connection portion 52c¢ is not
10 transparent.
In the power supply system having such a
structure, as shown in FIG. 31A, the fuel feed port
(one end side) 5la to which the fuel supply valve 24A
(reference to FIG. 34 described hereafter) of the fuel
15 pack 51 is provided is brought into contact with the
holder portion 52 and this contact point is determined
as a supporting point, and the other end side 51b of
the fuel pack 51 is swiveled, whereby the fuel pack 51
from which the package 53 has been removed is thrusted
20 (an arrow P2 in the drawing) with respect to the space
SP1 constituted by the power generation portion 52a,
the opposed portion 52b and the connection portion
52¢,. As a result, as shown in FIG. 31B, a bottom
portion (the other end side) 51b of the fuel pack 51 is
25 brought into contact with the oppo;ed portion 52b and
the fuel pack 51 is accommodated in the space SP1l.

At this moment, a fuel feed pipe 52f (reference to



52c,. As a result, as shown in FIG 31B, a bottom portion (the other end
S|de) 51b of the fuel pack 51 is 25 brought into contact with the opposed
portion 52b and the fuel pack 51 is accommodated in the spac28SRIL 2886 this
nonent, a fuel feed pipe 52f (reference to 2- 8 JUL 2005 101 FIG 34

descri bed hereafter) which can be the fuel feed path pushes down the fuel
supply val ve 24A whose posture is fixed the spring, and the | eak
prevention function of the fuel pack 51 1s thereby released. 5 Also, the
power generation fuel FL charged in the fuel pack 51 is automatically

carried and s I ed to th t I ICM f
tensLon in FT '1gér§§F&%éh%§y%ﬁf§45E§ IO%‘ t#%%pe 5 et nC|3;n?;FIy
as shown in e entire d
with and sleal e?eﬁé P32 REEE 55 4R pﬁﬁ{l i el>c/tss I:%L?1l£:§:per| p%ery 3@“% \e/etrjﬁused
power supply syst avi_n tdy

portion 52 froﬁpégﬁfgdéflglggg%%gp1jﬂ§%§ﬁéﬁ§fgacfﬁ?¥g¥téndzqﬁ% pomer supply
system may be %%n‘éltito‘h' Ryt gq %}eflel;ﬁi{%ef?l 1k tﬁﬂesre‘%ﬁtﬁeléa(sé&ch a case,

when utilizing as power sup device or the like, the package 54
i s exfol ated m@ot h%hléO;ﬁJ% erswémslarheﬂmt tiachath r futt therchd neddie
he

structure applying, power generation portion applied to 20 the
power generati g@cm@@ql Qs ROWRmAAERLIIAly Nk s arddrs\yesleied i g yrower by

the reaction of the power generation fuel of the fuel pack 51 with a
conponent power generation module 10X by the surface tension in
a capillary tube 52g and the fuel feed pipe 52f.
Incidentally, as shown in FIG. 31C, the entire
10 periphery of the case may be covered with and sealed by
a package 54 which protects the periphery of the unused
power supply system having the fuel pack 51 coupled
withlthe holder portion 52 from degradation factors
such as bacteria, and the power supply system may be
15 distributed to the market in this state. 1In such a
case, when utilizing as a power supply for a device or
the like, the package 54 is exfoliated and the power
supply is then attached. Further, in the structure
applying, as the power generation portion applied to
20 the power generation module, power generating means
for generating power by the reaction of the power
generation fuel of the fuel pack 51 with a component
(oxygen or the like) constituting the atmospheric air
as with the fuel cell or the like, waste of the power
25 generation fuel involved by unnecessary power

generation when the power supply system is not used or

an erroneous operation occurs can be prevented by



(oxygen or the like) constituting the atnospheric air as with the fuel
cell or the like, waste of the power 25 generation fuel involved by

unnecessary power generation when the power supply systemis not used
an erroneous operation occurs can be prevented by 28JUL2005 198 apvessng an
air hole 110a (see FIG 34 which wll be described |later) used for sucking
oxygen with the package. Al so, the operﬁbbon state of the power
generation nodul e can be controlled so as fo shift to 5 the state capable

of perform ng the power generation

or

operation only after peeling off the

package 54 when attaching {he power_ supply s emto the device, Here,
when the fuel %ﬁﬁﬁ?%ﬂgi%naﬁéﬁnﬁggﬁt%ag?n?§§8 ¥z%ac isp lSHdW&&EpPSd with

the hol d tion 52, the 10 | tem | 1t | dto h
he outsi e’ SHBEEEHA HEHET onbEanEoanEPEKE ) SeRY URPORE o TRose  of the

and 29C).

bove-d i bed ' [ - ' :
and 290) . I n dRARER: | KDOCRF e BRRREC aR ACERE Phck FalRBE being

normal.ly 15 acconnnd€%§$ %g%éfg gggcgesg%hakg%Pgﬁpgg grable BQ?Q ¢Lhe ot her

end side 51b of€t§HE

f
1°T's presse approprrate force so

the fuel; feed port osla, g%paﬁ?ﬁf?Egp?ggFrgégga@hgepg%gglbgg@&gtgggught

contact wth and connécte

generation por5§@@h§g@ns5g§y apdeth

path on 207t he power

t hat
into

etihgg stkernengdasikdgedth @hehhe fuel

b
pack 51 is engaged wth the contac? portion of the opposed portion 52b by

usi ng

10

15

20

25

attaching the power supply system to the device.

Here, when the fuel pack 51 is accommodated in the
space SP1 and coupled with the holder portion 52, the
power supply system is configured to have the outside
shape and dimensions substantially equivalent to those

of the above-described cylindrical general-purpose

"chemical cell (see FIGS. 28A and 29C). 1In addition, .

at this moment, with the fuel pack 51 being normally
accommodated in the space SP1l, it is preferable that
the other end side 51b of the fuel pack 51 is pressed
with appropriate force so that the fuel feed port 5Sla
of the fuel pack 51 can be excellently brought into
contact with and connected with the fuel feed path on
the power generation portion 52a side, and that the
other end side 51b of the fuel pack 51 is engaged with
the contact portion of the opposed portion 52b by using
appropriate pressing force in order to prevent the
fuel pack 51 from accidentally coming off the holder
portion 52.

Specifically, as shown in FIGS. 31A and 31B, an

engagement mechanism can be applied between a  concave



appropriate pressing force in order to prevent the fuel pack 51 from
accidentally comng off the holder 25 portion 52. Specifically, as shown
in FIGS. 31A and 31B, an engagenent mechani sm can be applied bet a
concave 28JUL2005 103 portion at which a by-product fetchingzgaﬂﬂgﬁﬁaB
formed on the other end side 51b of the fuel pack 51 is arranged in order
to collect water or the like as a by- progyet and a convex portion 52d
having the elasticity 5 of a spring or the |like around the contact part of
the opposed portion 52b. At this nonent, the by-product fetching valve

2an | changed Leonhecclgsed s g2 aa the aneasdotate b pushod w b

t he convex por nnected wt by- product collection

10 path 5ze. The bYePLAAUE! GANshRe 18 Bl0ihe Goldieghed sAndseld in a

predet erm ned col 'eCtion Space the by-product provi In the fuel pack 51

through the D zghgggat iﬁOUr%%tri e E@,tlpe%%ewaé%xao&esa@et il.itmee AOVE Ry~

generation fue ged in the fuel pack can be supplied to the power

generation popthafcilagl Lheopowsr pgeRalal iso MRauky e andddiitgtart-up
el ectric power 1s suppﬁled fromthe start-up control” portion 15 to'the

out put centrol opogt is?@ii‘a@_ bR +tAeCQRaNGEe olind) theC hange dth ddte Jrarge
vol tage of the 20 electric power holding portion 12 as described in
connecti on w t bppbeeavebakhcapepat.i oat( $ed sFiMémeht),. thHEhéy-ppreetietter mi ned
el ectric power Is generated in the
fetching valve 24B is changed from the closed state to
the opened state when pushed up by the convex portion
52d, and it is connected with the by-product collection
10 path 52e. The by-product can be, therefore, collected
and held in a predetermined collection space the
by-product provided in the fuel pack 51 through the
by—prbduct collection path 52e.
As a result, the power generation fuel charged in
15 the fuel pack can be supplied to the power generation
portion 11 of the power generation module 10, and the
start-up electric power is supplied from the start-up
control portion 15 to the output control portion 16 in
accordance with a change in the charge voltage of the
20 electric power holding portion 12 as described in
connection with the overall operation (see FIG. 11).
Then, predetermined electric power is generated in the
power generation portion 11 and charged to the electric
power holding portion 12, and it is supplied to the
25 start-up control portion 15 as electric power used for

generating the feedback voltage.

In addition, when the power supply system



power generation portion 11 and charged to the electric power holding
portion 12, and it is supplied to the 25 start-up control portion 15 as

el ectric power used for generating the feedback voltage. In addition, when
t he power supply system 2 8 JUL 2005 104 according to this enbo

attached to a predeter- mned device DVC, electric power generated by the
power generation portion 11 and held in e power holding portion 12 is
output as electric power (supply electric” 5 power) for driving the
controller CNT included in the device DVC through the positive el ectrode

ol et rode ter MARITEINY -0 oY CEROPG IREL. LppRkbOpBRt [Bn-5Bbo(PREE al
hvent | on can THUERE AT HEe O SF PG LS RarbaR vl S Poter-aungl yhey B8R Pun ch
has Che out s) CESRREBE APt hiRti Bhet LayPPRar Foak TsLeREpo TRCFARS oxan )
Cipaly el act 1185 bR PRa b rier St B RV B BB EP eI PRLF “p e R T CAn

teristic ACC%%@QJ Yeof! &fﬂ;iﬁg ggwg(r)csa@rgfl@_Ppbk@dma%lﬁa@s operaLi ng

el ectric power a device suc 0 an existing portable device as
simlar to theygenes abvc PHhPOSEh CHRE 851 ek el 8cpablibCctbahinkD the power

supply system
(+) provided to the holder main portion 52a and the
negative electrode terminal EL (-) provided to the
opposed portion 52b (initial operation).

10 Therefore, the power supply system according to
the present invention can realize the completely
compatible.power supply system which can be easily
handled as with the known general-purpose chemical
cell, has the outside shape and dimensions (cylindrical

15 shape in this example) equal or similar to those of the
general-purpose chemical cell, and can supply electric
power having the same or similar electrical charac-
teristic. Accordingly, electric power can be applied
as the operating electric power to a device such as

20 an existing portable device as similar to the general-
purpose chemical cell.

In particular, in the power supply system
according to this embodiment, when the structure
provided with the fuel cell is applied as the power

25 generation module and a material such as the above-

described degradable plastic is applied as the fuel

pack 51 which is configured to be attached to or



according to this enbodi ment, when the structure provided with the fuel
cell is applied as the power 25 generation nodule and a material such as
the above- described degradable plastic is applied as the fuel pack 51
which is configured to be attached to or 2 8 JUL 2005 105 det atheltiLf208m t he
power generation portion 52a (power generation nodule 10X) w thout
restraint, the high energy utilization affgciency can be realized while
suppressing the affect (burden) on the environment. 5 It is, therefore,
possible to excellently solve problens such as environnental concerns

caused due to ,duaping ef ofNEnexi-8lkad ceRerleal Colr tdbon adf ildowed sposal

or the energy 8 i Ci ency. tionally, according to the power

supply system _1 rdi t Rigk ) ek edioiBNtre sEirAGR t he hepaaghSP1 on  the
hol der portiongggeggggogng%ﬁkgﬁ the)fuel Sackrgf is acconnndatgh has a

bi er ci g _shape e b08.f ek 1Rack 18k o230 dagriceadioby ol badllad dotiia dhol det

portion 52 whi ing the opposed sidé portions of the fuel pack 51

15 and the fuelsu?%%‘éséjinigs HH ustRE tOUbufdoem)onR ahd ke iemmepeni ng
portions by pushing the fuel pack 51 from the other one of the two opening

portionsg ther ey ; seasinoy eFed e episalil leermy ioxgdlierfuiel swdole 51. (Second
Enbodi nent of Attachable and Detachable 20 Structure) FIGS. 32A to 32C are

Zhggfyschenati@&bbﬂegﬁowdmm zan eotivictenesttadie chadmns wEUSREE AW %he power
dumping of the existing chemical cell or landfill
disposal or the energy utilization efficiency.

Additionally, according to the power supply system

10 according to this embodiment, since the space SP1 on
the holder portion 52 side in which the fuel pack 51
is accommodated has a piercing shape, the fuel pack 51
can be readily attached to the holder portion 52 whi;e
gripping the opposed side portions of the fuel pack 51,

15 and the fuel pack 51 is thrusted out from one of the
two opening portions by pushing the fuel pack 51 from
the other one of the two opening portions, thereby
easily and securely removing the fuel pack 51.

(Second Embodiment of Attachable and Detachable

20 Structure)

FIGS. 32A to 32C are views schematically showing
an outside shape of the fuel pack of the power supply
system according to the second embodiment of the
attachable and detachable structure of the present

25 invention as seen from the front direction, the

transverse direction and the rear direction.

FIGS. 32D to 32F are views schematically showing




system according to the second enbodi nent of the attachabl e and detachabl e
structure of the present 25 invention as seen fromthe front direction,
the transverse direction and the rear direction. FIGS. 32D t98336 2ﬁﬁ
views schematically showing 2 8 JUL 2005 106 an outsi de shape of 5 ol der
portion of the power supply systemaccording to the second enbodi nent of
the attachabl e and detachabl e structure @pgthe present invention as seen
fromthe front direction, the upper 5 direction, the rear direction and the
| ateral direction, and FIGS. 33A to 33C are views show ng the attachable

and petachanl SRIINELIGE bl POUEL nOPREEALLORIRANE CeRTobEL T ol Pack

in the power supp systemaccording to this enbodinent. 10 As shown in

FIGS. 32A to 3 he : e c f i di t
conti gured Lo %IE%%J{[% o POV SUPBLYin yg%eflem@ §0r8hAYehBol hsnenbedi ment s

€. a transparen pack 71 in which power

generation fuelpds,chargedh angdes predehsrmtngdrusendit b6nNsheapdedehdl der
portion 62 configured so 15 that the several fuel packs 71 can be

accommodat ed. ;kpE8;iShNsS s8enf Epbmpork FiohBsdibhecsionst une apferfunction
equi valent to the first enbodi ment, thereby omtting its explanation. The

hol der portiong{2edtN6h] ophagrasrtherpeneon 20dgener datepabodul e 10 and the
|/F portion 30 is configured to generally include: a power generation
portion 72a i dinhéchidhe POREFI@eneBani ba BBdubeel @Xews showing
the attachable and detachable structure of the power
generation module and the fuel pack in the power supply
system according to this embodiment.

10 As shown in FIGS. 32A to 32F, the power supply
system according to this embodiment is configured to
include: a transparent fuel pack 71 in which power
generétion fuel is charged under predetermined
conditions; and a holder portion 62 configured so

15 that the several fuel packs 71 can be accommodated.
Here, since the fuel pack 71 has the structure and
function equivalent to the first embodiment, thereby
omitting its explanation.

The holder portion 72 functioning as the power

20 generation module 10 and the I/F portion 30 is
configured to generally include: a power generation
portion 72a in which the power generation module 10X is
accommodated and to which a positive electrode terminal
EL (+) and a negative electrode terminal EL (-) on the

25 same end surface is provided; a top cover 72b provided

so as to have a space SP2 between itself and the power

generation portion 72a; and an opening/closing cover .



accommodated and to which a positive electrode termnal EL (+) and a
negative electrode termnal EL (-) on the 25 same end surface is provided;
a top cover 72b provided so as to have a space SP2 between i28¢jy t he
power generation portion 72a; and an opening/closing cover. 2 8 JUL 2005
107 72c which enables the fuel pack 71 to be accommbdated in or renoved
fromthe space SP2, and presses and fixefO the fuel pack 71 accommodated in
the space SP2. In the power supply systen1%aving such 5 a structure, as
shown in FIG 33A, wth an opening/closing cover 72c of the holder portion

i ural ity of (R W Ghia B &) of i haa G hol | poiRS ACSENIRG T ed i n
Shown 1 Fl GITbEE ARTOTRE AP THE THECE P Ty GaRIGS TS Arg Tixe5ed A
fhe other end SiaduAah BAck nel FUeTpateey iy i Bt O S5 hg o fuel feed
Chown) “on the power - henet arrart pomee Ly Shachnhididy 4En TPV PA e oak
Gener ation fudl TR SR Ted T m A e e A TR o e o the pover 20
generati on m%ﬂaﬂil_r%&rlg?éﬂ&ﬂ@dcé%f g2 POV £ 1GENES Bl PNoo POLEh OT2 72a t hrough

the fuel feed p the power supply systemis configured to

being opened and one surface side of a space SP2 being
opened, a plurality of (two in this example) of the
fuel packs 71 are inserted in the same direction, and

10 the opening/closing cover 72¢ is then closed as shown
in FIG. 33B and 33C. As a result, the fuel packs 71
are accommodated in the space SP2, and the opening/
closiﬁg cover 72c pushes the other end side 71b of the
fuel packs 71, thereby bringing a fuel feed port 7la of

15 the fuel pack 71 into contact with a fuel feed path
(not shown) on the power generation portion 72a side.
Consequently, the leak prevention function of the fuel
pack 71 is released, and the power generation fuel FL
charged in the fuel pack 71 is supplied to the power

20 generation module 10X included in the power generation
portion 72a through the fuel feed path.

Here, the power supply system is configured to
have the outside shape and dimensions substantially
equivalent to those of, e.g., the above-described

25 chemical cell having a special shape (reference to

FIGS. 28D to 28G) when the fuel packs 71 are

accommodated in the space SP2 and coupled with the



have the outside shape and di nensions substantially equivalent to those
of, é.g., the above-described 25 chemnical cell having a speciabasmﬂg
(reference to FIGS. 28D to 28G when the fuel packs 71 are acco gﬁﬁed
in the space SP2 and coupled with the 2 S JUL 2005 108 hol der portion 72.
As a result, as simlar to the enbodinent, it is possible to realize a
conpletely conpatible portable type pomgbssupply system whi ch has the
out si de shape and the electrical characteristic 5 equal or equivalent to
those of the existing chemcal «cell. Al so, by appropriately selecting a

i R
possibl 1o oBBTSHS solve prGB SUth S65°540 FOMMUATSS Hhnoorns

t he eneréy. W&q%%k?%% %‘?W%k?g cy&?{lSp%%cg%féizt%2%?%@3@@%%%@
ent 1o’ poner ST Sy e oo R e e S T et

et el Opreidyf LB Eram o) Leogontyeth i celseasenlont e 70,
entire pover supply SYSIEMBGCOEHOIrifrely selecting a structure
of the power generation device applied to the power
generation module or a material forming the attachable
and detachable fuel pack, the influence on the
10 environment can be considerably suppressed, and it
is possible to excellently solve problems such as
environmental concerns caused by dumping or landfill
disposal of the existing chemical cell or the energy
utilization efficiency.
15 (Concrete Structural Example)

Description will now be given as to a concrete
structural example of the entire power supply system to
which any of the foregoing embodiments (including each
structural example) is applied with reference to the

20 drawings.

FIG. 34 is a view showing a concrete structural
example of the entire power supply system according to
the present invention. Further, FIG. 35A and 35B are
views showing a structural example of a fuel reforming

25 portion applied to this concrete structural'example.

Here, it is determined that a fuel reforming type fuel

cell is applied as the power generation portion 11



the present invention. Further, FIG 35A and 35B are views shomﬁng a
structural exanple of a fuel refornlng 25 portion applied tg crete
structural exanple. Here, it is determned that a fuel reform ng mge fuel
cell is applied as the power generation portion 11 28JUL2005 109 provi ded
to the power generation nodule. Furthernore, reference is appropriately
made to each of the foregoing enbodinenL and each of the structural
exanpl es, and |ike reference nuneral s de @?e equi val ent 5 structures,
thereby sinplifying their explanation. As shown in FIG 34, the power
supply system 1A accordlngi}Bﬁl this concrete structural exanple has the
power gener at PSR ViHSHH 0l FRmPatRE fIRICTREICD PSR He:  CONF HRAEF S0 be
attachabl e thereto and detachable 10 therefromthro %h | /F portion 30
as shown in FEGIEXengfl IatRPLSRY 1§ LaImiR sFYes %ﬁgp‘é a@"% whol e as

shown in FIG 28A or, FIG 29 Mor eove t ese ructure

generathon nn$ﬂ9§93}qq1%EQQ$iﬂﬁQﬁﬁ anéf%@ ?e%t{%F ué%ﬁll space by

using the 15 m cronmachi ne manufactu |n technl hi
B SRR MR & s s B fient U7

Pgm?LafupPl¥h I di rension equrl val ent
0 e qr
10 is cénflgufggr lggﬁ%réﬁ?QPéh {&éfﬁf + ?fr 8¥§I3%§EE%§FE?EeFDSE:F

portion) 110 Wh'Chz?é‘tgﬂ'%nair?“ﬁléheuc'f%ﬁ”%@&z@?té§§%§¥d§y§ﬂéﬁxa§_ﬁ of the

cylinder shape; a “vapor reformng react ortion whi ch a heater
according to this concrete structural example has the

power generation module 10 and the fuel pack 20 being
configured to be attachable thereto and detachable

10 therefrom through the I/F portion 30 as shown in
FIG. 2, and has a cylindrical outside shape as a whole
as shqwn in FIG. 28A or FIG. 29C. Moreover, these
structures (power generation module 10 in particular).
are constituted in a small space by using the

15 micromachine manufacturing technique or the like, and
this power supply system is configured to have the
outside dimension equivalent to that of the general-
purpose chemical cell. Thé power generation module
10 is configured to generally include: a fuel cell main

20 body (fuel cell portion) 110 which extends along the
circumferential side surface of the cylinder shape; a
vapor reforming reaction portion 160X to which a heater
for setting a fuel flow path having a depth and a width
respectively being not more than 500 um and a space in

25 the flow path to a predetermined temperature is formed;
an aqueous shift reaction portion 160Y to which a

heater for setting a fuel flow path having a depth and



for setting a fuel flow path having a depth and a width respectiv i
y ely bein
not nore than 500 gmand a space in 25 the flow path to a prgdeterni%ed °

tenperature is formed; an aqueous shift reaction portion 160 i
heater for setting a fuel fl ow path having a depthpand 2 8‘NJ?%8@@h@@g .
wi dth respectively being not nmore than 500 gmand a space in the flow path
to a predetermned tenperature is forned;pa selected oxidation reaction
portion 160Z to which a heater for setting a flow path having 5 a depth
and a width respectively belng not nDre than 500 g mand a space in the

flow path to a predetern ned at
which is real?zZ8§08R EeﬁPEFB%H? 81§é§n5§ gggggqpﬁﬁt%gﬂgg&gr&ﬁggnggat|on

nmodul e 10 and nounts ther elec 1
vol t age conver%i%ﬁaﬁﬁr%FoﬁgelgTog 88|§a§8 %DﬁltO%F%ghgpga g%& Fgﬁt%%? 2

start-up contol porLiion, 18 80d:LheckikerBnplusakiioh sbrdiion habes

(slits) 110a whfc rce rom the cylindrical side surface of the

power generati R featlrt thecaikk gl actrnede phtd akviheg fuel cel
mai n body 1109§nd ?Hbe in 8étgl 8 a.? éngeparatloﬁ collectlgn portion 17

whi ch 1iguefies Gepngensash aiB¥npredyettiveatebcang hetl ek ghaerated on
the air el ectrode §§g e, separateg and coFﬁectsgft a bybp?oduct supply

20 path 17a whigh L&ppéwsaasﬁaéé of the eDbwephed by- appoddetermingd vapor
agggrngzg reaction portlon 160X and the aqueous shift reaction portion

temperature is formed; a control chip 90 which is
realized as a microchip and accommodated in the power
generation module 10 and mounts thereon an electric

10 power holding portion 12, a voltage conversion portion
13, a voltage monitor/control portion 14, a start-up
control portion 15 and the like; a plurality of air
holes (slits) 110a which are pierced from the
cylindrical side surface of the power generation module

15 10 to the air electrode 112 of the fuel cell main body
110 and take in outside air; a separation collection
portion 17 which liquefies (condenses) a by-product
(water or the like) generated on the air electrode 112
side, separates and collects it; a by-product supply

20 path 17a which supplies a part of the collected by-
product to the vapor reforming reaction portion 160X
and the aqueous shift reaction portion 160Y; and
a discharge hole 110b which is pierced from the top
face of the cylinder to the air electrode 112 of the

25 fuel cell main body 110 and discharges to the outside
of the power generation module a b&—product (carbon

dioxide or the like) as a non-collected substance which



a discharge hole 110b which is pierced fromthe top face of the cylinder
to the air electrode 112 of the 25 fuel cell main body 110 and di scharges
to the outside of the power generation nodule a by-product §gaj onEdioxide
or the like) as a non-coll ected substance which 2 8 JUL 2005 1iqpis
generated at |least on the fuel electrode 111 side of the fuel cell main
body 110 or the vapor reformng reactionjportion 160X and the selected
oxidation reaction portion 160Z. The negbers ot her than the fuel 5 cel
mai n body 110 are provided inside the columar power generation nodul e 10.

Coni | Qured Lo GRnEPFFSoFnERUGE AL PBasts® 4 Ehaed i ke The oonsr

& spaceé 1 n which e power

generati on 10 Luel Ebiloc0s DRI Ledit o e ooty sagher adson.agedon 11 s

filled and cha iXedly -product (water); a

fuel supply valve ﬁgéagkégkioheﬁ%o&r%%%ﬂ‘qﬁJé@Tﬁﬁﬁngﬂﬁyaéﬁidﬁ‘the

connection w t h€2f generation nodule 10 and prevents the power 15

generation fuel EEtEER”}oLﬁ%‘iioB?:l eder e, e rfoifle RAGEN 20 thard e d el

degradabl e pl asti¢c such~as menti oned above. Wen the fuel pack 20 having

such ‘a SBrUCFUE'é%gSma‘:\tﬂuBloﬁ Wirtoh atrlae ReWard e neYsaldeon @4 et hr ough 20
the I/F portion , the fuel feed pipe 52f provided to a side of the power

?gnf{i;gogynodgb@e;ogggggggi@@w&odmhg figel supply val ve 24A whose posture
As similar to the structure shown in FIG. 48, the
fuel pack 20 (51, 71) is configured to generally
include at least: a space in which the power generation
10 fuel FL to be supplied to the power generation portion
11 is filled and charged; a space for fixedly holding
a by-product (water); a fuel supply valve 24A (fuel
leak preventing means) which is on the connection with
the power generation module 10 and prevents the power
15 generation fuel FL from leaking. Here, the fuel pack
20 is formed of degradable plastic such as mentioned
above.
When the fuel pack 20 having such a structure is
coupled with the power generation module 10 through
20 the I/F portion 30, the fuel feed pipe 52f provided to
a side of the power generation module 10 pushes down
the fuel supply valve 24A whose posture is fixed by
a spring, and the leak prevention function of the fuel
pack 51 is released. Also, the power generation fuel
25 FL charged in the fuel pack 51 is automatically carried

to the power generation module 10 (the fuel control

portion 16b) by the surface tension through the fuel



a spring, and the | eak prevention function of the fuel pack 51 is

rel eased. Al so, the power generation fuel 25 FL charged in the fuel pack
51 is automatically carried to the power generation nodul e 1 el
control portion 16b) by the surface tension through the fuel ﬁ(2 Q’- v 2005
112 feed pipe 52f or in a capillary tube 52g. In addition, when the fuel
pack 20 is renoved fromthe power generagjbon nodule 10 and the I/F portion
30, the fuel supply valve 24A is again closed by the resilience of 5 the
spring so that the power generation fuel FL can be prevented from | eaking.

The I/ F portlon 30 iS co gured to | . I d t
feed pipe 52f) §5t §£% T e %oﬁ%éigg%5¥a¥§%§ ?§§F Fﬁﬁc%g§§ggo§ﬁelhe

fuel pack 10 20 to};egref@%p GPE 2L 0PROFLAOR: A cRBdpGBY- pr oduct

t
col l ection patfi*$be ue pac or a part of a

by- product (water ich i ol n t ion 11
and coIIectedJIT%i¥€ $'4en d?ggnfaltﬁoug ng?Fgﬁ$§Elg?hgo?ugﬁapggﬁl20 or

the I/F portlosﬂl f@ge t

Lhhe; staysiyre1bBewhbghtneeskgual equanditt
det ecti on neans égé ectlng a régldual quant|$y of the pomgr geneyatlon
fuel FL g CharQ§ﬂ3:ﬂp£D§ fyel tRREkt RO pobwkuehentabtlioni figeie@hscan ber
stabilizing the charglng state of the power generation fuel is provided,
as shown in FlGSvéPte@ndréf. leaking.

The I/F portion 30 is configured to include:

a fuel feed path (the fuel feed pipe 52f) for supplying
the power generation fuel FL charged in the fuel pack

10 20 to the power generation portion 11; and a by-product
collection path 52e for supplying to the fuel pack 20
all or a part of a by-product (water) which is
generated in the power generation portion 11 and
collected.

15 Incidentally, although not shown, the fuel pack 20
or the I/F portion 30 may have the structure in which
residual quantity detection means for detecting a
residual quantity of the power generation fuel FL
charged in the fuel pack 20 or fuel stabilizing means

20 for stabilizing the charging state of the power
generation fuel is provided, as shown in FIGS. 49
and 60.

Here, the vapor reforming reaction portion 160X
and the aqueous shift reaction portion 160Y utilize

25 as water required for reaction either water which is
generated in the fuel cell main boay 110 and supplied

through the by-product supply path 17a or water charged




Here, the vapor reformng reaction portion 160X and the aqueous shift
reaction portion 160Y utilize 25 as water required for reacth%n it

wat er which is generated in the fuel cell main body 110 and supprjﬁfed?ﬁﬁir

t hrough the by-product supply path 17a or water charged 2 8 JUL 2005 113 in
the fuel pack 51 together with the power generation fuel FL. Al so, a snal
anount of carbon di oxide generated by eagh reaction in the vapor reformng
reaction portion 160X and the aqueous Shl?t reaction 5 portion 160Y and the
sel ected oxidation reaction portion 160Z is discharged to outside of the

power generat,ion nodule 10 thr h t di 0

r ef orgj ng [eaf*tri. &pep?#ﬁ%o@al%ﬁ;gcpqqereﬁ‘el gﬁj?ﬁégg%%gg%}pp%/n%%%g%por
according to i ncret.e 10 st t l e ] f
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di schar ge por}%ﬁg{ 1 Zbaga@y %%mng{eé)g{%&gni%g@é @a%g{,%gifggm{ﬁ@cti on flow

~path 164; a portion each of these nenbers 15

bei ng provided so taisoﬁ Mll_eooar?tpé@geé&g r@lglgda@lg@&yg sgheperandt fon

. rga
pr edet er m ned 94t - SUT face ern on one surface side of a snal

substrate 161 of .+ £,0.1 66 | 1:60NndYs &15é H8ed hex &L Dohabeheaionn techni que
such as a sem conductor manufacturing technique. The vapor 20 form ng

reaction portinn-JdfOX péep igcdigiesangédi tofbhvsideader tié6punech is an
area corresponding to an area in which the reformng reaction flow path
164 is formed,generation module 10 through the discharge hole 110b.
The vapor reforming reaction portion 160X applied
to the power supply system according to this concrete
10 structural example is, for example as shown in
FIG. 35A, configured to include: a fuel discharge
portion 162a; a water discharge portion 162b; a mixing
portion 163c; a reforming reaction flow path 164; a
hydrogen gas exhaust portion 165; each of these members
15 being provided so as to have a predetermined groove
shape and a predetermined flat surface pattern on one
surface side of a small substrate 161 of, e.g., silicon
by using the micro-fabrication technique such as
a semiconductor manufacturing technique. The vapor
20 forming reaction portion 160X also includes a thin-film
heater 166 which is an area corresponding to an area in
which the reforming reaction flow path 164 is formed,
and provided on, e.g., the other surface side of the
small substrate 161.
25 The fuel discharge portion 162a and the water
discharge portion 162b have a fluia discharge mechanism

for discharging the power generation fuel which can be




and provided on, e.g., the other surface side of the small substrate 161.
ﬁS The :Fe!ddgschﬁrge portion 162a and the water discharge portion 162b
ave a ui i scharge nechani sm for discharging the power agopen fue
whi ch can be 28JUL2005 114 a raw material in ?hegvaporprefoéﬁfgg[reaction
and water into the flow path as liquid particles in accordance with a
predeterm ned unit quantity, for exanpl Therefore, since the stages of
progress of 5 the vapor reforning reaction’indicated by, for exanple, the
chem cal equation (3) are controlled based on a discharge quantity of the

power generation fuel or t he fuel h i
wat er dlscharﬁer%%r$?5%ri% bl? tnﬁlY583¥F§egégﬁégégﬁﬁggga%yna% z?rgzgthge

| at er - descri bed thin:fj h 206

fuel Sohar gaBHAT | BAEO] eaﬁﬁ‘a Rechaas, HAEER églc%%??. Sof16o0 have a
structure servin t

quantity in th%C§%6€%@8§2%%F ed Rgegg %Hggétﬁg §5P8%9¥6 ??ufueLoﬁgfg:y
portion 16b). The {yel %ﬁ@?éfﬁ?&'oglﬂ ét£8 %geéngftﬂ§o@@E§E of

vapori zation portion 163b are heaters eate vapori zation conditions

such as @ boil{fg 99#8% 9&fSEﬁEngOieSE%leﬁw@ﬁdgea@éat bon Fuel egadpwal er,
execut e the 20 vaporization procéss and vapori ze the power generation fuel

or wat er d'SCh@ﬁgeghEﬁQEhih@qﬁH@Loﬂ'$9Paégé cBatkboned6Basaddohhe wat er
di scharge portion 162b as

a discharge quantity of the power generation fuel or
water in the fuel discharge portion 162a and the water
discharge portion 162b (specifically, a heat quantity

10 from the later-described thin-film heater 206 also
closely relates thereto), the fuel discharge portion
162a and the water discharge portion 162b have a
structure serving as a part of the adjustment function
for the fuel supply quantity in the above-described

15 output control portion 16 (fuel control portion 16b) .

The fuel vaporization portion 163a and the water

vaporization portion 163b are heaters heated under
vaporization conditions such as a boiling point of each
of the power generation fuel and water, execute the

20 vaporization process and vaporize the power generation
fuel or water discharged from the fuel discharge
portion 162a and the water discharge portion 162b as
liquid particles by subjecting the power generation
fuel or water to heating processing or pressure

25 reduction processing, thereby generating mixed gas

obtained from the fuel gas and the vapor in the mixing

portion 163.



| iquid particles by subjecting the power generation fuel or water to

heati ng processing or pressure 25 reduction processing,

. . t her n tin
m xed gas obtained fromthe fuel gas and the vapor in the nﬁgqngf tiog
163. 2 8 JUL 2005 115 The thin-film heater 166 |eads the m xed gas

generated in the m xing portion 163c into the reformng

reaction fl ow path

164, and cause the vapor reformng reacthgn shown in the chem cal equation

(3) based on 5 a copper-tin (Cu-Zn) basis catal yst (not

shown) forned to

adhere on the inner wall surface of the reformng reaction flow path 164

h | _ i |
A 164 from Che ERFRCRERRECH: BRSTRE prByLBEASI HEcher doncac (h an 10

area in which the reforning,reacti

f h i :
reforningfreaQQ?%%r?F%ﬂ/b%tﬁhiéﬂ}x ﬁ%r% %kggén%§g?i%étﬂ;gﬁgggﬁE85§B?%20)
(vapor reform ng. react | pn.., pEOERS3k, ThEd Nl 00°R,gasaBEbAYSEoPAE hion 105

enits 15 hydr® genéf a IRt

e reformng reaction flow

path 164 and contal
nmonoxi de ( CO) 1% ou

oxi dati
160Z anggt

he aq

gﬁncgﬁgﬁﬂ ER“BKEdﬁp?@chheehhgﬁioﬁlksbnﬁbgédcaﬁbon

e aqueols s

the obtained gas sbRetBechucheelgabrodalllivefatbeotuehecekifolbndygll0

10

15

20

25

reaction flow path 164 and predetermined thermal energy
supplied to the reforming reaction flow path 164 from
the thin-film heater 166 provided in accordance with an
area in which the reforming reaction flow path 164 is
formed to the reforming reaction flow path 164, thereby
generating hydrogen gas (H0) (vapor reforming reaction
process) .

The hydrogen gas exhaust portion 165 emits
hydrogen gas which is generated in the reforming
reaction flow path 164 and contains carbon monoxide and
the like, eliminates carbon monoxide (CO) through
the aqueous shift reaction process and the selected
oxidation reaction process in the selected oxidation
reaction portion 160Z and the aqueous shift reaction
portion 160Y, and thereafter supplies the obtained gas
to the fuel electrode 111 of the fuel cell body 110
constituting the power generation portion 11. As a
result, a series of fhe electrochemical reactions based
on the chemical equations (6) and (7) are produced in
the power generation portion 11, thereby generating

predetermined electric power.

reaction process and the sel ected

reac£i88BB£996§ﬁ iButbe) seheckedapxigati eno20sheqali @ormedt i on
ueous shift reaction portion 160Y, and thereafter supplies



constituting the power generation portion 11. As a result, a series of the
el ectrochem cal reactions based 25 on the chem cal equations (6) and (7)
are produced in the power generation portion 11, thereby generating
predeterm ned el ectric power. 28JUL2005 116 In the power supplgy jf m
havi ng such a structure, for exanple, when the fuel pack 20 is "coupled
with the power generation nodule 10 thro g the I/F portion 30 in
accordance with the above-described 5 overaII operation (the initial
operation, the start-up operation, the steady operatlon and the stop
operation), the |eak prevention function gb%fuel pIy val ve 24A

(fuel |eak preventiliy TaROWsSs SYRR RS ‘ﬁjen%o%éﬁ; g®neration fuel

(for exanple, 10 nmethanol) FL char ed i.n t fu pack s, supplied to
the fuel cont S8FU3M%n Tob AR 'ut"f hfﬁ'e oﬁ‘ﬁa]u }%02[6 ssportlon 16

t hrough the fuel feed e Hof th t t { I

I(;ap;aﬁl e of s;‘ﬁﬁ’ﬂﬂ “Plﬁ:g‘ ftgbq Roduetzﬁgge %/ﬁealr'talgozkéﬁlg |l(r)]e?1 1pd(; Ii'f(}{nﬁ%l}? tl%tsate
urthernore, for. exa f

e SRR AN Befadlcd IR A 1Ble, SRR eyt ampper ol o

signa s 5SCl and3ed 12 gae%t%gﬁ e&ﬁé’ frﬁecisatlardp%]&%tf&m rle ROY4#0N,J5 and

the el eCtric power portion 12, andt start-up electric power

is supplied '@ﬂgpggygﬁnéyﬁelg%ég&yrdﬁeﬁggﬁdﬂN1Qﬁatghékgtépnput cont rol
portion 16. Thi's start-up electric power is
operation), the leak prevention function by the fuel
supply valve 24A (fuel leak preventing means) is
released, and the power generation fuel (for example,
10 methanol) FL charged in the fuel pack 20 is supplied to
the fuel control portion 16b constituting the output
control portion 16 through the fuel feed pipe 52f,
- thereby transitioning the initial state capable of
supplying the fuel to the power generation portion 11.
15 Furthermore, for example, when a user of the power
supply system operates to start up the voltage
monitor/control portion 14, the operation control
signals SCl1 and SC2 are outputted to the start-up
control portion 15 and the electric power holding
20 portion 12, and the start-up electric power is supplied
from the start-up control portion 15 to the output
control portion 16. This start-up electric power is
used for control over supply of the power generation
fuel FL in the fuel control portion 16b constituting
25 the output control portion 16 and heating a thin film

heater 166 provided to the fuel reforming portion 1l6a

(vapor reforming reaction portion 160X in particular)



used for control over supply of the power generation fuel FL in the fuel
control portion 16b constituting 25 the output control portiaq Béﬁﬂaﬂﬂﬁ
heating a thin film heater 166 provided to the fuel reformn t 16a
(vapor reform ng reaction portion 160X in particular) 2 8 JUL 2005 117 in
order to discharge predeterm ned anounts of the power generation fuel FL
and water to a reformng reaction flom/gﬁ.h 164 of the vapor reformng
reaction portion 160X. 5 As a result, dgen gas (H2) and carbon di oxi de
(C2) are generated by the vapor reforntng reaction, the aqueous shift
reaction and the sel ected oxidation reaction i ndi cat ed by

above- descrlbeanﬁéﬁ?EaFo e48sPPEAS Pffd96€€§¥neﬁyép8§€ﬁsggé FP?)

supplied to 10 the fuel ctrog 1% of the fuel cell in hod
constituting tH%WEBMEFDSEﬁ Fabi Hei PlSﬁdlfatﬁﬁdtopﬁeagEQFﬂﬁﬁ d electrlc

her eb Th [ h
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power for generatkgg tgg %eedback voltage in the start-up control portion
15. At this nohgh B8n di oxi de (002) generated with the vapor

reforntng reactlon the agﬂegus t|o% Tg%%% qgegngn h%a%%o%p%ﬂ%x_%éldatlon

reaction in the output Scontral reformng portion 1l6a)

o ited ot prishdecact e avnes soupat Lovadie e ur
the agqueous shift reaction and the selected oxidation
reaction indicated by the above—described chemical
equations (1) to (3). Hydrogen gas (Hp) is supplied to

10 the fuel electrode 111 of the fuel cell main body 110
constituting the power generation portion 11, and
predetermined electric power is thereby generated.

This electric power is supplied as charge electric
power to the electric power holding portion 12 and

15 electric power for generating the feedback voltage in
the start-up control portion 15. At this moment,
carbon dioxide (CO») generated with the vapor reforming
reaction, the aqueous shift reaction and the selected
oxidation reaction in the output control portion 16

20 | (fuel reforming portion 16a) is emitted to the outside
of the power generation module 10 (power supply system)
through the discharge hole 110 provided on the top face
of the power generation module 10, for example.

A by-product (gas such as vapor) generated during

25 the power generation operation in the power dgeneration
portion 11 is cooled and liquefied in the separation

collection portion 17. Consequently, the by-product is



of tbe power generation nodule 10, for exanple. A by-product (gas such as
vapor) generated during 25 the power generation operation in the power
generation portion 11 is cooled and liquefied in the separathgn

collection portion 17. Consequently, the by-product is 2 8 JUL 2&852!§8
separated into water and any other gas conponents, and only water is
collected and partially supplied to the Egel reform ng portion 1l6a
(especially, the vapor reformng reactio% portion 160X and the aqueous
shift 5 reaction portion 160Y) through the by-product supply path 17a.
Furthernore, any other water is irreversibl held in_a collegtion pace in

(e Tuel pack ST orbyprualot Lo FREF B it Eas AecoPding o

rerfore. “cortath UaKRELHT pbiar SFRMCFEH USSR LR oF Pl Rt
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the high ener e reali zing el ectrical

charactqgisticrg%%%ygﬁggéré?o%2§%09j_Eﬁgo?ggngﬁ !59u§pgggcghggkﬁgy cell and

easy handl i ng. eove . 0SSi realize the portable type 20
power supply 255&%”1%@!ChF?PP?éPﬁof§§saH¥r9€He9nwéhér egVi reagepLiBlyl east
ue

in case of discarding the pack 20 To the natural world or subjecting
the same t0 pei1d in a collection space in the fuel pack 20 through
the by-product collection path 52e.
According to the power supply system relating to
10 this concrete structural example, therefore, certain
electric power without reference to the drive state of
the d:iven load (device DVC) can be autonomously and
continuously outputted without accepting resupply of
the fuel from the outside of the power supply system,
15 the power generation operation can be effected with the
high energy conversion efficiency while realizing the
electrical characteristic equivalent to that of the
general-purpose chemical cell and easy handling.
Moreover, it is possible to realize the portable type
20 power supply system which imposes less burden on the
environment at least in case of discarding the fuel
pack 20 to the natural world or subjecting the same to
landfill disposal.
In this concrete structural example, description
25 has been given as to the case where a part of a by-

product (water) generated or collected in the power

generétion portion 11 is supplied to the fuel reforming




l'andfill disposal. In this concrete structural exanple, description 25 has
been given as to the case where a part of a by- product (water) generated
or collected in the power generation portion 11 is supplied to the fuel
reforming 2 8 JUL 2005 119 portion 16a and reused, on the ot her HWdhdUL ve5er
charged in the fuel pack 20 together with the power generation fuel

(met hanol or the like) is utilized and EQ vapor reformng reaction is
executed in the vapor 5 reformng portion ?Ga in the power supply system
having a structure in which the by-product is not collected and reused.
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by arbitrarily co ers in each structural ~exanp
nentioned above, i he-POMEN i gepel ahi fRe BPLUbLoduct is not collected

and reused.
In case of performing the power generation

operation by using the charged power generation fuel

10 to which water is mixed in advance, therefore, as shown
in FIG. 35B, as a structure of the vapor reforming
reaction portion 160X constituting the fuel reforming
portion 16a, it is possible to apply a structure in
which there is formed a single flow path consisting

15 of only the fuel discharge portion 162, the fuel
vaporization portion 163, the reforming reaction flow
path 164 and the hydrogen gas exhaust portion 165 on
one surface side of the small substrate 16l.

As described above, the power supply system

20 "according to the present invention is obtained by
arbitrarily combining the members in each structural
examples mentioned above, the power generation module
in each embodiment and the attachment/detachment
structure in each embodiment. In some cases, it is

25 possible to apply a structure in which a plurality of
power generating means such as fuei cells constituting

the power generation portion in parallel or a structure



in each enbodi nent and the attachment/detachnment structure in each

enbodi nent. I n sone cases, it is 25 possible to apply a structure in which
a plurality of power generating nmeans such as fuel cells con Eltut t he
power generation portion in parallel or a structure 2 a JUL 2% bﬁgn
which a plurality of types of power generating nmeans are provided in
parallel. Since the operation state of %Eﬁ power generation portion and
the charge state of the electric power hol'ding portion are controlled so
as 5 to constantly output fixed electric power by the sinple signal

control with the above descri ed structure éﬁérespectlve of  the drive state

of the devi celfy 8%dch ak/\éé]t% t(yhé) otvéﬁ?eig RN q?fe?r?:?rp%é“eans

d, d th | ffi
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(PDA) in whic genera urpose ce a powe
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concr et Str 1gﬂ§: 43w
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the entire powgry r?alipmdh%lt G HH m&u%owﬁdéwflmksﬁﬁl@m ed with the

power generatlon nodul e to be equal to that of the general - purpose

irrespective of the drive state of the device (load),
waste of the power generation fuel can be suppressed,
and the energy resource utilization efficiency can be

10 improved. Also, the power supply system can be
extensively utilized in portable devices such as
a mobile phone or a personal digital assistant (PDA)
in which a removal general-purpose cell is applied as
a power supply, a notebook-size personal computer,

15 a digital video camera, a digital still camera and
others.

Moreover, although each of the above concrete
structural e#amples has described the case where the
compatibility is realized by setting the outside shape

20 or dimension of the entire power supply system in which
the fuel pack is coupled with the power generation
module to be equal to that of the general-purpose
chemical cell, the present invention is not restricted
thereto. The structure in which at least the fuel pack

25 of the power supply system according to the present

invention can be detached from or attached to the power

generation module can suffice. For example, the



chem cal cell, the present invention is not restricted thereto. The
structure in which at least the fuel pack 25 of the power supply system
according to the present invention can be detached from or &8t ddh to the
power generation nodule can suffice. For exanple, the 2 8 JUL 2005 121
present invention nmay have the structure that the power generation nodule
is integrally attached to or included g Hhe devi ce. According to such a
devi ce which includes the power generati % nodule, it is possible to 5
realize a usage that the fuel pack having the power generation fuel
charged therein is renpved and replaced every tine the gomer eneration
fuel is used|H¥e%ﬁﬁ¢a;nﬁ%%Ebo%q%FVahéH? FBeaSREPFtRHEME 85vFRE RAVER

attaches or renoves the existing chem cal _cell assures the 10
operating pmwwﬁe%ﬁﬁﬁﬁyo%amo%%l?egF|i%Hegﬁﬁai¥iBFEFFyeg gﬂ Pﬁi%nEigg?dsince
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every time the power generation fuel is used up, and a
usage equivalent to a well-known device which attaches
or removes the existing chemical cell and assures the
10 operating power supply can be realized. Additionally,
in this case, since a general device is provided with a
preliminary power supply consisting of, e.g., a primary
cell for a clock function or backup of a memory in most
cases, it is possible to constitute the power supply
15 system so as to fetch necessary electric power from
the preliminary power supply even if such a capacitor
provided in the power generation module as described
in connection with the second or third embodiment
mentioned above must be charged by using an outside

20 power supply, for example.



CLAI MS 1. A power supply system which-generates supply electric power
to drive a | oad, conprising: a fuel charged portion in which a power
generation fuel is charged; power generating neans for genersg iygg 20090er,
generation electric power by using the power generation fuel; output
controlling neans for-operating or stoph}%ﬁ t he power generating nmeans
based on a drive state of the |oad; and. start-up controlling nmeans for
supplying start-up electric power used for operating the out put
controlling means to the-output contddIAng Medns. 2. The power supply
system according to claim11, wherein the start-up controlling neans
supplies el ectriclpowdr PPHespsu@Pdty st amevivieh agenerateshesuppdwer
generating means to the output controlling means as the start-up electric
power at the eLRELEHSRAMEhgtoupriNe poweeadensoapinig mwans, and supplies
electric power based on the power generation electric power generated by
t he. power generatPnguﬁéaﬁgaFgeﬁhﬁoéﬁﬂ@myin(Nhﬁqhﬂa[RﬂW$DngaBerhéion

start-up.electri ower after starting up the power generating neans. 3.
The power sLméH?fs£§r€9§%%%6fding toclaim 1, wherein the start-up

control ling nmeans jncludes swﬁtching-neans.for sw tching supply paths of
the. start-up el EPYFE BBHRFatdREnBEBHSp O RNl e RRWer 2 8 JUL 2005

generation elgctric-p0wer by using the power generation
'fuel; | -

oufput controlling means for épefating ﬁrIStopping
the power generating méans.based on a drive state of .
thé load; and .

start-up controlling meaﬁs for supplying start-up
electric power used for Operating:the'oﬁtpuﬁ |
controllingﬂmeans t6‘tﬁe-outﬁuf ddhtrolling*méans.

‘_ 2. 'Thé power supply system_éccording to claim 1,
wherein the start-up cohtrollihg’means'supplies B
éléctric_power'independentlfrom the.operétion of the -

'bowef generat;ng'means to_the oﬁfput'controlling'means
as the start—up electric power_ét fhe time of'starting
up the péwer genérating'means, and suéplieS'eleétric |
power based on: the power7generatibn.electridlpower'
generated by the,powerfgenerating meéhs to the oﬁtpuf.
control portion'as the start4up.électric pbwer after
starting up the power generating means. |

3. Thé power Suppl?-system éccording to claim 1,
wherein thg start-up controlling meéns includés o
.switching-meahé for switching supply paths'of'the.

start-up electric power to the oﬁtput controlling means



123 at the tinme of starting up the power generating nmeans and after
starting up the power generating neans. 4. The power supply system
according to claim1, wherein the start-up controlling manéér@kuﬁi ab
start-up power supply portion which holds predetermned ele icp r

-i ndependently fromthe operation of the power generating neans, and
supplies the electric power fromthelxdlart-up power supply portion to the
output controlling neans as the start-up electric power at the 10 tinme of
starting up the power generating neans. 5. The power supply system
accordi ng t ;atl ahen #imewhdr sita rtheaostugr tthep groweer suptat poy tiemn$ netdides a
primary cell. 6. A power supply system which generates supply 15 electric
power, conprafiewg:starftiel abathedp@wst i gendnatimigc meanpower generati on fuel

i s charged; power generating neans for generating power generation

el ectric power by gusithig tdvdoveipgepesatten tuebrdidQ eW RUtageNtyol 1ing
means for operating or stopping the power generating neans; and start-up

controlIing‘mggggjfg%esggggyiﬂg(§5ﬂﬁkﬂggngeﬁggﬁéi el used for operating

the output controlling mneans to the outpdt controlling neans, 2 8 JUL 2005
123a  wher el sncatr\rl’bﬁ—iu};aqrqc}wl_egg s%lcp)ggrgﬁlglogrngo TEMEH r}lcc)lll’(':psespraedsétc%gnlylgdpomr

supply portion o) rmne
electric power independently from thé operation of the
power generating means, and supplies the electric power
from the start-up power supply portion to the output
controlling means as the start-up electric power at the
10 time of starting up the power generating means.

5. The power supply system according to claim 4,
wherein the start-up power supply portion includes a primary
cell. |

6. A power supply system which generates supply

15 electric power, comprising:

a fuel charged portion in which a power generation fuel
is charged;

power generating means for generating power
generation electric power by using the power generation fuel;

20 output controlling means for operating or stopping the
power generating means; and

start-up controlling means for supplying start-up
electric power used for operating the output controlling

means to the output controlling means,



el ectric power independently fromthe operation of the power generating
means, and supplies the electric power 5 fromthe start-up povie§ gu Py
portion to the output controlling nmeans as the start-up electric power at
the time of starting up the power generating neans, and wherein the
start-up power supply portion includes electric power charged and hel d by
el ectric power supplied 10 fromthdZ23da side of the power supply system
prior to the start-up operation of the power generating neans. 7. The power
supply system acgedinf tReChkahPtlup %ﬁ&?b@l&ﬂ§ ﬁbéh&\'ﬂﬁﬁcgﬂ%%o'a' I ng means
includes an auxiliary electric power holding portion I ch charges a part
of the 15 jaon.el.ectric.power.generated by, the powe

generati ng %gﬁﬁé,gﬁﬁ%5§%%p ﬁ§§”5 gFgé88|8@%%5c§%§%%rp%>d%ﬁﬁ§ﬂiﬂﬁi|iary

el ectric power hoLdi&gygortion to the_output controlling neans as the

start-up el B¢BFFELpo af tBAePePERNthy dF Fhé Nsowmde igdiciaiaing 3 8 JuL

2005 124 neans. B. The power supply system according to claim1, wherein
t he power gBRRBFAt PRECHBAABII RERNGes 2R SelPPddlsls the & qydridratayvathe power
generation electric power by 5 an electrochem cal reaction using the power
gener ation ffawl thapptaed-tipoprvhe Supplyghapgedopotbi bhe ButPhe power
supply system according to claim8, wherein the fuel cell is a fuel
reform ng typetiuelingehkahschydiihg 3thuel upekaerer iwhigthvdrefaar remhd he power
10 generation fuel and extracts a specific conponent,
time of starting up the power generating means,
and wherein the start-up power supply portion includes
electric power charged and held by electric power supplied
10 from the outside of the power supply system prior to the
start-up operation of the power generating means.
7. The power supply system according to claim 1,
wherein the start-up controlling means includes an auxiliary
electric power holding portion which charges a part of the
15 power generation electric power generated by the power
generating means, and supplies charge electric power of the
auxiliary electric power holding portion to the output

controlling means as the start-up electric power after

starting up the power generating
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11. The power supply system according to claim1,
systemis nodul arized and configured in such a manner
side 20 shape of the power y@ply system has a shape and
qui val ent to those of one of” various kinds of general-p
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fuel supplied from the fuel charged portion.

9. The power supply system according to claim 8,
wherein the fuel cell is a fuel reforming type fuel
cell including a fuel reformer which reforms the power
generation fuel and extracts'a specific component,

a fuel electrode to which the specific component is
supplied, and an air electrode to which oxygen in air
is supplied. |

10. The power supply system according to claim 1,
wherein the fuel charged portion is detachably
constituted.

11. The power supply system according to claim 1,
wherein the power supply system is modularized and
configured in such a manner that a physical outside
shape of the power supply system has a shape and
dimensions equivalent to those of one of various kinds
of general-purpose chemical cells.

12. The power supply system according to claim 11,
wherein the power supply system has a double~electrode
terminal structure.

13. An electronic device being connected to the

power supply system according to claim 1 and comprising

ein the
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e. 13.
ordi ng
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ut ed
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16. A power supply system which generates supply electric power to drive a
| oad, conprising at least: a fuel charged portion in which a power
generation fuel is charged; 15 power generating neans for gen@8&uUngogover
generation electric power by using the power generation fuel; electric
power hol ding neans for holding electric charge based on the power
generation electric power 20 generaﬂ@é by the power generating neans, the
el ectric charge being used to generate electric power to drive the 'l oad;

and systemcontrol li,ng neans for contrqlling the operation or stop of the
povwer genefatPAg h’é‘&ﬁgl SR TA &GSy 2:389 ﬁ‘&@o\%eji I dP W the el ectric
power hol ding nmeans in accordance with a change in the held electric
charge. 17SUFRéIBEWER CEUpBIey POYSIre MU FHYFFe® cl ai m 16, wherein the
power generating nmeans includes a fuel cell which 5 generates the power
generation el etéri Fhpoweecliyoan celdesticec emicoalingedct icdre insi hg), t he power
generation fuel supplied fromthe fuel charged portion. 18. The power

supply syswreraceopdicts texcedpai mhk7 fuatheeiryddieodtel ogelh tsea fue
reformng type fuel cell 10 including a fuel reforner which refornms the

pover geneﬁ@&éensﬁggb_yaagjseéwagtesiat%@%!lfli RNy A iftye! el ectrode
to which the specific conponent is supplied, and an air electrode to

whi ch Oxygfgsﬁgc@iEoiﬁhgugﬁgg@gonic device.

15. The electronic device according to claim 13,
wherein the power supply system is modularized and at least
the fuel charged portion is detachably constituted with

10 respect to the electronic device.

16. A power supply system which generates supply
electric power to drive a load, comprising at least:

a fuel charged portion in which a power generation fuel
is charged;

15 - power generating means for generating power
generation electric power by using the power generation
fuel;

electric power holding means for holding electric
charge based on the power generation electric power

20 generated by the power generating means, the electric
charge being used to generate electric power to drive the
‘load; and

system controlling means for controlling the

operation or stop of the power generating means and charge or



- 19. A power supply system which generates supply 15 electric power,
conprising at least: a fuel charged portion in which a power generation
fuel is charged; power generating nmeans for generating power 8yduler285i on
el ectric power by using the power generation 20 fuel; electric power
hol di ng means for holding electric Viéﬂ;arge based on the power generation

el ectric power generated by the po generating neans; and 28 JUL 2Mb 127
systemcontrolling nmeans for controlling the operation or stop of the power
gener ati ng geamsofartheckdegeriorpstep ojldine ekeasrin poverddrataiwighmeans in
accordance wth a change in the held electric power, 5 wherein the

el ectric poyeindwldi nhd™®RNY klecepistéhatRd by one or nore capacitance
el enents. 20. A power supply system which generates supply electric power,

conprising at |east: f har i i ] nerati on
fuel 10 is chargZd;T§8m§§“§§n§P§§ﬁﬁg%§&§%%%%Fggﬁﬁg?gtPQQ%BS%gr%é%
generation el ectric_power by using the power ,generation_ fuel; electric
pover ol di fiiF Thdh & Mo POHGF APRECER BEtF MEANPS LBRARGES basHiF b H e “HoRer
generation electric power generated by the power generating neans; and
syst em dont §ONHP Sredfs FOveLc ORPLERELAY ¢ HRCoPEF Aqwar by an

electrochemical reaction using the power generation fuel
supplied from the fuel charged portion.
18. The power supply system according to claim 17,
wherein the fuel cell is a fuel reforming type fuel cell
10 including a fuel reformer which reforms the power generation
fuel and extracts a specific component, a fuel electrode to
" which the specific éomponent is supplied, and an air
electrode to which oxygen in air is supplied..
19. A power supply system which generates supply
15 electric power, comprising at least:
a fuel charged portion in which a power generation fuel
is charged;
power generating means for generating power
generation electric power by using the power generation
20 fuel;
electric power holding means for holding electric
charge based on the power generation electric power

generated by the power generating means; and



or stop of the power generating neans and charge or stop of the electric
power hol ding neans in accordance with a change 20 in the held electric
power, wherein the electric power hol ding neans has a struc&ﬁ# k a
plurality of capacitance elenments are connected with a predeterm ned
relationship. 2- 8 JUL 2005 128 21. The power supply system according to
claim16, further including supply electric power generating neans for
generating the supply electric pomer}zﬁased on held electric power held in
the electric power holding neans. 5 22. The power supply system according

to claim2l, whengided heosuRpl Vil erbshs peveeogenelathggtaeans includes
vol tage converting nmeans for generating the supply electric power having a

predeterm ned. yol § eoirggbﬁ:§ﬁiEﬁégggksgtggﬁepg%@ﬁgiﬂeghg Bakding-geans.

10 23. A power supply syste nerateés supply” electric. power,
conprising at |east: fuel cgar ed portion,.n which a power neration
fuel is ch@FgedPP ﬁbﬁ/\&heggr]rgF Ff‘%gp ea%spcfoléjl’mgeﬂlg?ré?i Ny power Sgener ati on
el ectric power by using the power generation fuel; electric power holding
nmeans for hoiehmy @ads il tégahgedpasest ol tR¥Sfower generation el ectric
power generated by the power generating neans; and 20 system controlling
means far controlwhenpirhe heopereattinic qrowebph@fdime poes fenerati ng neans
and charge
constituted by one or more capacitance elements.
20. A power supply system which generates supply
electric power, comprising at least:
a fuel charged portion in which a power generation fuel
10 is charged;
power generating means for generating power
generation electric power by using the power generation
fuel;
electric power holding means for holding electric
15 charge based on the power generation electric power
generated by the power generating means; and
system controlling means for controlling the operation
or stop of the power generating means and charge or stop of
the electric power holding means in accordance with a change
20 in the held electric power,
wherein the electric power holding means has a

structure that a plurality of capacitance elements are

connected with a predetermined relationship.



.or stop of the electric power holding neans in accordance wth a change in
the held electric power, 28JUL=5 129 wherein the fuel charged portion is
detachably <constituted. 24. A power supply system which gene?&téﬂ.&ﬁﬁply
el ectric power, conprising at least: 5 a fuel charged portion in which a
power generation fuel is charged; power generating neans for generating
power generation electric power by using the power generation fuel; 10
el ectric power holding neans for hol dLR§ el ectric charge based on the
power generation electric power generated by the power generating neans;
and systen1contr8IIin means for controlling the operation or stop of the
power gener at i ngrreanSCak®EHarg®ris sysEeBpastornéngl dct la jpovies, hol di ng
means in accordance with a change in the held electric power, wherein the
syst em cont EBFENRE #B&AYdingl sdpplat elkedstic powput gearirbelhighgeagans for
operating or stopping the 20 power generating neans by controlling supply

\%l tsgut of f B66r yheepawknggener s aﬁ.ﬂyf @QledtQi@WweggngﬁédqgﬁM% 4
tage nonitor/control portion which outputs a first control signal which
moni : (r)u; s gaﬁgégﬁgggcgaﬁﬁfeg%(l)?inhE«‘hQ ghectLic POWEL hB14RGLLaGLd ¢ pover
5 22. The power supply system according to claim 21,
wherein the supply electric power generating means
includes voltage converting means for generating the
supply electric power having a predetermined voltage from
the held electric power in the holding means.
10 23. A power supply system which generates supply
electric power, comprising at least:
a fuel charged portion in which a power gernieration fuei
is charged;
power generating means for generating power
15 generation electric power by using the power generation
fuel;
electric power holding means for holding electric
charge based on the power generation electric power
generated by the power generating means; and
20 system controlling means for controlling the
operation or stop of the power generating means and charge

or stop of the electric power holding means in accordance

with a change in the held electric power,



130 controls start-up and stop of the power generating neans in

accor dance

with a change in the voltage conponent, and a second control signal which

controls charge or stop with

and 5 start-up controlling means for controlling supply of start-up
el ectric power used for operating the output controlling neans and
controlling an operation state of thei2gpower generating neans based on at
| east the first control signal fromthe voltage nonitor/control portion.
10 25. The power supply §¥ ten1accord|ng to claim?24, wherein the voltage

moni tor/ control PBERERSR

controlling the power generating neans to stop when a voltage of held

electric

poeestifiutke.el ectric power hol di ng neans has reached a 15

respect to the electric power h@gdypozsans;

o dxel Dargacs RHE Y sits dftadieiynal used for

predeterm ned upper limt value, and the first control signal used for
control ling the2powar pgeeer atipgpd yresnst 410 wisi aht gepenher sa supldlage of hel d
electric power in the electric power holding neans has reached or becone

llover than c2cptedet gb%eedcb%@&shh@l bitvallg+:20 26. The power supply
systen1accord|ng to claim?24, “wherein the start-up controlling neans

suppl i es; a part é‘flcﬁ}?%%%t %b?t?c@?{"e n htdie e%%gr%ég?m?@flge{lo%o'f%l

to the output contr
starting up.the

as the start-u r-c power

syst em whi ch® ggth8F8$ supply el ectric power, conprising at |east:

10

15

20

power generating means for generating power
generation electric power by using the power generation
fuel;

electric power holding means for holding electric
charge based on the power generation electric power
generated by the power generating means; and i

system controlling means for controlling the
operation or stop of the power generating means and charge
or stop of the electric power holding means in accordance
with a change in the held electric power,

wherein the system controlling means includes at
least:

output controlling means for operating or stopping the
power generating means by controlling supply or shutoff of
the power generation fuel to power generating means;

a voltage monitor/control portion which outputs
a first control signal which monitors a voltage component

of held electric power in the electric power holding means and

neans

ower, generating neans. 28JUL2805 131 27. A power supply



a fuel charged portion in which a power generation fuel is charged; 5
power generating neans for generating power generation electric power by
using the power generation fuel; electric power holding neanz8fJyL bg§di ng
el ectric charge based on the power, generation electric power 10 generated
by the power generating nmeans; and systemcontrolling nmeans for
controlling the operation or stopld¥ the power generating means and charge
or stop of the electric power holding neans in accordance wth a change in
the held electric power, 15 wherein the power supply systemis nodul ari zed
and, a pmwnUﬁ@ﬂsoat@rUE%shﬁpbS@ﬁptﬁ@'@HMEKM§ﬁp9¢96é@%ﬂéhﬂﬁé@salnshape and
dlnen5|ons equi val ent to those of one of various kinds of general -purpose
chenm cal celdexdad8e Wheh poverarsepphytbgsveltageorcdinpgneotel aiwh 27, 20
wherein the power supply system has a doubl e-el ectrode term nal structure.

29. An el egddsu Coslevi 6B HEGGL comnectathtirelshehpoyeror st wisyist em
according to claim 16 and conprising a load which operates with the supply

electric ect?t8 $hL €900t 132 p§9erThslshﬁ§t @8hS ;deubce according to
cl aim 29, rein parts except the fuel c arged portlon in the power

SUBPLY (oYL 3 g, LSOt ALl SONSIA LR, AP LSTOREL 1, L0RoR) o5t Om ©
start-up electric power used for operating the output
controlling means and controlling an operation state of the
power generating means based on at least the first control
signal from the voltage monitor/control portion.

10 25. The power supply system according to claim 24,
wherein the voltage monitor/control portion at least
-outputs the first control signal used for controlling the
power generating means to stop when a voltage of held electric
power in the electric power holding means has reached a

15 predetermined upper limit value, and the first control
signal used for controlling the power generating means to
start up when a voltage of held electric power in the
electric power holding means has reached or become lower than
a predetermined lower limit value.

20 26. The power supply system according to claim 24,
wherein the start-up controlling means supplies a part of
held electric power in the electric power holding means to

the output controlling means, as the start-up electric power,

when starting up the power generating means.



[ : [ [ | east the fuel
wherein the power supply systemis nodul arized and, at _
charged portion is detachably constltuted wWth respect to the electronic

devi ce. 28 JuL 2005
131

27. A powef_Supply system which generates supply
electric power, comprising at least:

a fuel charged portion in which a power generation fuel
is charged;

5 power generating means for generating power
generation electric power by using the power generation
fuel;

electric power holding means for holding electric
charge based on the power, generation electric power

10 generated by the power generating means; and

system controlling means for controlling the
operation or stop of the power generating means and charge
or stop of the electric power holding means in accordance
with a change in the held electric power,

15 wherein the power supply system is modularized and, a
physical outside shape of the power supply system has a
shape and dimensions equivalent to those of one of various
kinds of general-purpose chemical cells.

28. The power supply system according to claim 27,

20 wherein the power supply system has a double-electrode

terminal structure.

29. An electronic device being connected to the power
supply system according to claim 16 and comprising a load

which operates with the supply electric power.
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30. The electronic device according to claim 29,
wherein parts except the fuel charged portion in the power
supply system are integrally constituted with respect to
the electronic device.

31. The electronic device according to claim 29,
wherein the power supply system is ﬁodularized and, at
least the fuel chargéd portion is detachably constituted

with respect to the electronic device.



