INFORMATION PROCESSING APPARATUS, INFORMATION
PROCESSING METHOD, AND PROGRAM BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to
information processing apparatuses, information processing methods,
and programs, and, more patrticularly, to an information processing
apparatus and an information processing method capable of using power
generation elements such as dye-sensitized solar cells to which colors
can be applied as not only power sources but also as user interfaces, and
a program. 2. Description of the Related Art If user interfaces such as

opRiation-Ruttanss disppsed in 9&581%%9“"%1@98&@&‘%&9 thareach of -

the operation buttons uniquely corresponds to a single command, users
can easily operate the elebfréfie appaFausRPaRArmore, the coloring of
the operation buttons with different colors can enhance the usability of the
electronic -1 apparatus. However, the one-to-one correspondence
between operation buttons and commands leads to an increase in the
number of operation buttons. This makes the miniaturization of electronic
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1. Field of the Invention

The present invention relates to information processing
apparatuses, information processing methods, and programs,
and, more particularly, to an information processing
apparatus and an information processing method capable of
using power generation elements such as dye-sensitized solar
cells to which colors can be applied as not only power

socurces but also as user interfaces, and a program.

2. Description of the Related Art
If user interfaces such as operation buttons are
disposed in an electronic apparatus so that each of the
operation buttons uniquely corresponds to a single command,
users can easily operate the electronic apparatus.
Furthermore, the coloring of the operation buttons with

different colors can enhance the usability of the electronic



operation of electronic apparatuses being complicated for users. Some
electronic apparatuses use a light sensor as a user mterfgce: For
example, Japanese Unexamined Patent Application Publlcatlon .No.
2000-181602 discloses an invention in which, when light transmltted_ from
a light- emitting unit to a light-receiving unit is interrupted by a user, it is
Ykériihed that the electronic apparatus has been operated. SUMMARY

OF TI;!I(EW}NVENTION If a solar cell is disposed in a miniaturized

electronic apparafuss e €aise E@W%n@%’ﬁaaﬁ@@@@n@?s barewrequired ;[O
disppsed eQuter sur, hqusing of the e ectronic apparatus
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nthehe it isfdesirable: toachieve space saning apd.eshanee Jsabilityin 80, ; .,

ectronic apparatus by using power generation elements such as
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' €S, - 2 | rdance with a first aspect of the prese_nt_ invention,
Oﬁ%é%ig??ov%ed% g%%%%%ﬁéﬁoﬁ EROEESSIRG Sapisarad, s%i?rhéﬁ%i%ﬁl afor
upkrality of different colored power generation elements, comprising:

displaying means for
Some electronic apparatuses use a light sensor as a
user interface. For example, Japanese Unexamined Patent
Application Publication No. 2000-181602 discloses an
invention in which, when light transmitted from a light-
emitting unit to a light-receiving unit is interrupted by a

user, it is determined that the electronic apparatus has

been operated.

SUMMARY OF THE INVENTION

If a solar cell is disposed in a miniaturized
electronic apparatus, the solar cell and operation buttons
are required to be disposed on the outer surface of a
housing of the electronic apparatus together. Accordingly,
sufficient space may not be provided for both of them.

It is desirable to achieve space saving and enhance
usability in an electronic apparatus by using power
generation elements such as dye-sensitized solar cells to

which colors can be applied as user interfaces.



displaying a plurality of pieces of information each denoting processing
that is performed when one of the plurality of power generation elements
is selected by a user using the same color as that of the selected power
generation element; a plurality of voltage detecting means each for
detecting a voltage of power generated by a corresponding one of the
plurality of power generation elements; determining means for specifying
at least one of the plurality of power generation elements whose power
generation efficiency is different from that of the other power generation
elements néthe Padiofehe deteted Woitage o peive? ehbfated Byent
each of the gluralit of power generation é%Iements, and determinjng that

1V sPBeifid powergenerdtion elethent is 3 thrget BowaF genératio
appePeat that has bgen selected and operated py Jhe Hsek and. processing

means for performing processing corresponding to the target power
powgengationselestent. leraecordancenith a second aspact of the present for

invention, there is provided an information processing apparatus provided
dismlittva pluralitylof differémt colorebacs spoverigeherationiele e,

comprising: a display unit configured to display a plurality ofgieces of

denghRalion “Eachrdenoting procedding tHat 7 p&Parmet \when ond%f the

plurality of power generation elements is selected by a user
using the same cclor as that of the selected power
generation element; a plurality of voltage detecting means
gach for detecting a voltage of power generated by &
corresponding one of the plurality of power generatiocn
elements; determining means for specifying at least one of
the plurality of power generation elements whose power
generation efficiency is different from that of the other
power generation elements on the basis of the detected
voltage of power generated by each of the plurality of power
generation elements, and determining that the specified
power generation element i1s a target power generation
element that has been selected and operated by the user; and
processing means for performing processing corresponding to
the target power generation element.

In accordance with a second aspect of the present
invention, there is provided an information processing

apparatus provided with a plurality of different colored



plurality of power generation elements is selected by a user using the
same color as that of the selected power generation element; a plurality
of voltage detection units each configured to detect a voltage of power
generated by a corresponding one of the plurality of power generation
elements; a determination unit configured to specify at least one of the
plurality of power generation elements whose power generation efficiency
is different from that of the other power generation elements on the basis
of the detected voltage of power generated by each of the plurality of
povwgowerngerdration elernients sand determineithat theddgatified powesr
eneration element is a target power generation element that has been

oon Setiadahd operated byThE LSER ada BrodesSingufit coffigrea td
caciedomageessing cousspndng la b LuGeLaQe JRnErBlion o cre

element. T Isplay unit e electronic paper. The plurality of

p1u €ifferent eglored.powei-grneration. elemantspay beddyessensitized solafser
cells. - 3a The plurality of different colored power generation elements
usimgaybe sokareells covered Witradiffeferitivolored sfiltersl o dmaccordance

with a third aspect of the present , _
generation element; a plurality cof voltage detection units

each configured to detect a voltage of power generated by a
corresponding one of the plurality of power generation
elements; a determination unit configured to specify at least
one of the plurality of power generation elements whose
power generation efficiency is different from that of the
cther power generation elements on the basis of the detected
voltage of power generated by esach of the plurality cof power
generation elements, and determine that the specifiiled power
generation element is a target power generation element that
has been selected and operated by the user; and a processing
unit configured teo perform processing corresponding to the
target power generation element.

The display unit may be electronic paper.

The plurality ¢f different colored power generation

elements may be dye-sensitized sclar cells.



invention, there is provided an information processing method of an
information processing apparatus provided with a plurality of different
colored power generation elements, the information processing method
comprising the steps of: displaying a plurality of pieces of information
each denoting processing that is performed when one of the plurality of
power generation elements is selected by a user using the same color as
that of the selected power generation element; detecting a voltage of
power generated by each of the plurality of power generation elements;
spEtifying st dedst onefofdhé prirality of power depersionselentanits on
__whose power generation efficiency is different from that of the other

e LeRiet gehérationSdlefentSon théb3&GESF the detétiéd voltage 6PpoREF

filgggg(ated by each of the plurality of power generation elements, and
determining that the specified power generation element is a target power
generation element that has been selected and operated by the user; and
performing processing corresponding to the target power generation
element. In accordance with a fourth aspect of the present invention,
there is provided a control program for an information processing
apparatus provided with a plurality of different colored power generation
elements, the program - 5



causing a computer to perform processing including the steps of:
displaying a plurality of pieces of information each denoting processing
that is performed when one of the plurality of power generation elements
is selected by a user using the same color as that of the selected power
generation element; detecting a voltage of power generated by each of
the plurality of power generation elements; specifying at least one of the
plurality of power generation elements whose power generation efficiency
is different from that of the other power generation elements on the basis
ofl theadstestéar visitage ©Of ppwer feferibd By eathoith®isigrility of
power generation elements, and determining that the specified power

invejentration-elghent s & tgetiFoWer generdtion element tat has Heen
met9516Cted and operated by the yser. and performing.processing; s deq with

corresponding to the target power generation element. Thus, a plurality of
a ppigcesiafynfermation each rdenotingproeessing thatds-performed whent s,

one of the plurality of power generation elements is selected by a user
the afe Hisptayettusing theessmeolor dsathatoftthe iseleded hsowéreps of:

generation element. A voltage of power generated by each of the plurality

of Pt GeheFatioreldhients 15 dbtedted At Ieast onedFtAé phiitality ot
den§ONEL GSPEIALOD; SlTeENts whosg RowSLaaneAllan elficiegey s, different

plurality of power generation elements is selected by a user
using the same color as that of the selected power
generation element; detecting a voltage of power generated
by each of the plurality of power generatlion elements;
specifying at least cne of the plurality of power generation
elements whose power generation efficiency is different from
that of the other power generation elements on the basis of
the detected voltage cf power generated by each of the
plurality of power generation elements, and determining that
the specified power generation element is a target power
generation element that has been selected and operated by
the user; and performing processing corresponding to the
target power generation element.

In accordance with a fourth aspect of the present
invention, there is provided a control program for an
information processing apparatus provided with a plurality

of different colored power generation elements, the program



-5a that of the other power generation elements is specified on the basis
of the detected voltage of power generated by each of the plurality of
power generation elements, and is then determined to be a target power
generation element that has been selected and operated by the user.
Processing corresponding to the target power generation element is
performed. According to an embodiment of the present invention, the
space saving of an electronic apparatus and the enhancement of usability

thereof can be achieved by using power generation elements such as
causfijadsehstiBe Setat CellsPorwhich doots Tam Yetappliet ub tser=ne steps

o infertaces, BRIEF DESCRIPTIONOF THE DRAWINGS Fig. 1152, ..,
* schematic disgrant of & portable information procéssing apparatus

dendceauling to-an emhodiment ofthe. presentinvention; &rig. 2is ahlock
diagram showing a first exemplary configuration of a portable information
pluppadessingfapparatus; aceardingto al emodiment af¢he preserity a user
_invention; Fig. 3 is a diagram showing power generation characteristics of
us ing|dreellsamg. M)slﬁ?di@g’fraﬁhélﬁm/\?iggfﬁb‘%ve?%%%%?ﬁi%r@%i‘i&ﬁécteristics

of solar cells; .
generatf%n eiement; detecting a voltage of power generated

by each of the plurality of power generation elements;
specifying at least cne of the plurality of power generation
elements whose power generation efficiency is different from
that of the other power generation elements on the basis of
the detected voltage of power generated by each of the
plurality of power generation elements, and determining that
the specified power generation element is a target power
generation element that has been selected and operated by
the user; and performing processing corresponding to the
target power generation element.

Thus, a plurality of pieces of information esach
dencting processing that is performed when one oI the
plurality of power generation elements is selected by a user
are displavyed using the same color as that of the selected
power generation element. A voltage of power generated by
each of the plurality of power generation elements is
detected. At least one of the plurality of power generation

elements whose power generation efficiency is different from
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Fig. 5 is a diagram showing power generation - 6 characteristics of solar
cells; Fig. 6 is a flowchart describing user's operation handling
processing; Fig. 7 is a block diagram showing a second exemplary
configuration of a portable information processing apparatus according to
an embodiment of the present invention; and Fig. 8 is a block diagram

ihowing afrexesmplary sopiguration of.4 load.stahilization section shown

In FI\%. 7. DESCRIPTION OF THE PREFERRED EMBODIMEI\]IOT§ In the

8wy entfodimentetktessreseht inyenticn pillhe deseribadkin getadach
ith referince .the accompanying drawings. Fig. 1 is a schematic

Hiagrami Aortable fHfoRREf6n IpiotEasihgafparaRR tdocoidiRgits drhen

iagram'o

wsmberliment afdhecpresentinvention.A rarabl ig{%rmati%';‘né’é‘?éﬁtﬁ%g has

apparatus 10 is, for example, a credit-card-sized | (Pntggrate

besral. Aedlardlitgiob(fducipeRigt ) dye-sewsitizegksolap selis 31440 11-D
and a color display 12 for displaying predetermined information are

CHispoERATEN IHE Sttel R rfarE Bt the poREbRERfoTATatoN Srovessingl s
papparaids 10.

According to an embodiment of the present invention,
the space saving of an electronic apparatus and the
enhancement of usability therecf can be achieved by using
power generation elements such as dye~sensitized solar cells

to which colors can be applied as user interfaces.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram of a portable information
processing apparatus according to an embodiment of the
present invention;

Fig. 2 is a block diagram showing a first exemplary
configuration of a portable information processing apparatus
according to an embodiment of the present invention;

Fig. 3 is a diagram showing power generation
characteristics of solar cells;

Fig. 4 is a diagram showing power generation
characteristics of solar cells;

Fig., 5 is a diagram showing power generation



The portable information processing apparatus 10 has a limited surface
area. As shown in Fig. 1, if the color 7 display 12 is disposed in addition
to the dye-sensitized solar cells 11-A to 11-D, it is difficult to dispose
other components such as user interface keys in the limited surface
area. In particular, the current trend toward smaller size will make it more

aifficatt te obtainspace fak companenis. Accordingly, in the case of such
portable information processing apparatuses, it is required to consider

how tb8ispbsé ardinbhpuisitfortusées cinithenportabie Informpatiornt ion
f%rlggg_st%i g apparatus 10 according to an embodiment of the present
inventior?‘, t%ép(%l?gﬁﬁﬁﬁ%ethod is employed. That is, at least one

comnrand is7associatedawith gachy ofthedliffarspt solgé%%gééeé%‘rﬁg&zggy

solar cells 11-Ato 11-D. Each command is specified on the basis of the
CpERe R Wetekatiow State»of tirdodye-sefisitinad sotarelisddsAng kbfhiratus
Eurtggrmore the rela;[[itgnships between the colors of the dye-sensitized

3§51aF S 115 36 155 2R IRB otmEhEs PA&H it d IHERR W Prdreand
displayed op the cglqgfggﬂag}ggf%eégmpi wg%n g user puts the
gr cells 11-K'to 11-D so as

user's finger over one of the dye-sensitized so
cepfiguration of a load stabilization section shown in Fig,

7.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, embodiments of the present invention
will be described in detail with reference to the
accompanying drawings.

Fig. 1 is a schematic diagram of a portable information
processing apparatus according to an embodiment of the
present invention. A portable information processing
apparatus 10 is, for example, a credit-card-sized IC
(Integrated Circuit) card. & plurality of (four in Fig. 1)
dye-sensitized solar cells 11-A to 11-D and a color display
12 for displaying predetermined information are disposed on
the outer surface of the portable information processing
appraratus 10.

The'portable information processing apparatus 10 has a

limited surface area. As shown in Fig. 1, if the color



input a certain command, processing corresponding to the certain
command is performed. Thus, the dye-sensitized solar cells 11-A to 11-D
are used as user interfaces. Accordingly, specific buttons or the likes are
not required - 8 to be disposed on the portable information processing
apparatus. Here, an arbitrary number of commands may be associated

anigpeach of the; dye-sensitized,solarcalls 11-A o 11D, g:egrs%amﬂ%'ez 2
single command may be associated with a single dye-sensitized solar

el Altefidtively? 2 pharalify-6f commands imay belassesiaied withea ot her
sin délei sensitized solar cell, In this case, it is determined which

le
Command is selected Tn REES dHREE WA thefumber of iput isperadons

sparfarsed by a user, FHQP@E@Q&‘%&QQQ@ eommar d @ggnbc? %Swoa&i%ted

with a plurality of dye-sensitized solar cells. If a combination” of a small
sigrhber o teedye-bensiized solarmedsdir £oHeSPORES & 8:SiMdl8pace for
c%ommand, a number of commands equal to or larger than the number of
CERCESH BE 'set. In the following, the configuration and operation of the

LAY P R I et
psolxeeelind lapaddtDdunctiontass required to consider how to
dispose an input unit for users. In the portable
information processing apparatus 10 according tc an
embodiment of the present invention, the following method is
employed.

That is, at least one command is associated with each
of the different colored dye-sensitized solar cells 11-A to
11-D. Each command is specified on the basis of the power
generation states of the dye-sensitized solar cells L1I-A to
11-D. Furthermore, the relationships between the colors of
the dye-sensitized solar cells 11-A to 11-D and the commands
associated therewith are displayed on the color display 12.

For example, when a user puts the user's finger over
cne of the dye~sensitized solar cells 11-A to 11-D so as to
input a certain command, processing corresponding to the
certain command is performed. Thus, the dye-sensitized

solar cells 11-A to 11-D are used as user interfaces,

Accordingly, specific buttons or the likes are not required



user interfaces that are individually colored with blue, red, green, and
yellow as well as converting received light into power. More specifically, if
any one of the different colored dye-sensitized solar cells 11-Ato 11-D is
covered with a user's finger, this covering operation is detected as a
selection operation performed by the user and processing - 9
corespandingstathgselecti ign 4 tformed. In_the following, if it
is not requirpfelgS to discrim?%a%b gg%rv@é%% t%l%gd%é%s%r?s?t?zgdr solar callg 11-A
4BAATPYREE convert received light into power, the dye-sensitized solar
cells JHl are simplg referred to. Power generation elements for converting

heat generated frofrt recER/ed IGHERTD soweroms s used ihsead ot thated
velyensensitized-selas cglls 11 Tglletng@ er of dye-sensitized solar cells 11
is not limited to four. The co?or}s of the ygf)sie%)éiti%ggissola?r?cgﬂstﬁ ]aiég'
Fisot iewitedbioeblue, sedhogreenpant yallow: Hete, dbe sharacteristics of,
e-sensitized solar cells used as the dye-sensitized solar cells

S%%ﬁ?b%&ﬁ&ib@& HRrdsensititesdlbr cefis drrimfdrioretbknown

e ah s So Se b SN hvAnHGbE: herdoq cve-
seranifdctaringdhereotsllDw singethis case, it is determined which
command is selected in accordance with the number of input
operations performed by a user.

Farthermore, a single command may be associated with a
plurality of dye-sensitized solar cells. If a combination
of a small number of the dye-sensitized solar cells 11
corresponds to a single command, a number of commands equal
to or larger than the number of cells can be set.

In the following, the configuration and operation of
the portable information processing apparatus 10 according
to an embodiment of the present invention will be described,

The dye-sensitized solar cells 11-A to 11-D function as
user interfaces that are individually colored with blue, red,
green, and yellow as well as converting received light into
power. More specifically, if any one of the different
colored dye-sensitized solar cells 11-A to 11-D is covered

with a user's finger, this covering operation is detected as

a selection operation performed by the user and processing



silicon is not used; the mass-production efficiency thereof is high since
the manufacturing process thereof is the same as that of liquid crystal
displays; the coloring thereof is easy since organic dyes are used; the
optical absorption property thereof can be controlled by selecting an
organic dye used; they can be bent since glass substrates are not used;

apd:thethickngss theregf.can be reduced. A phenylxanthene dye, a
phthalocyanine dye, a coumarin - 10 dy%?%féan%%é%y}é,saprﬁg%éc%%ijn‘e
dye, alporphgrifidykeaipmflavine dye arenknowa @s:organicdyes F6inat e

kg)gg%al absorption properties and color forming properties of these
OTgaNic Hy s i EraNt Hoht BacH Dlier. Théde ofdaric tdyds niaytbet

MsedSiglyQrdn ination s to form a characteristic optical
absorption prope‘?{(g))/gg)Eic?oarli:#oI§c§:{(§ji‘8riﬁa.w It1s expictsd thard dys Havthgglar

Jmdreslirhited revaveteppih enperwillbe invented inthefutureresgarch.and,, .

development. Accordingly, the optical absorption property and the color

BmifY HiopktRocdiFBé contiened by uShng suehwrgaricldypst Using theowe r
LSy Sl e Rl e e
Tisecatanede withfa Biue-dye, shihe; blug dyergensitized sqlar cell 11:A, imited
to four. The colors of the dye-sensitized sclar cells 11
are not limited to blue, red, green, and yellow.

Here, the characteristics of general dye-sensitized
sclar cells used as the dye-sensitized solar cells 11 will
be described.

Dye~sensitized solar cells are inferior to known
silicon (Si) solar cells in power generation efficiency.
However, dye-sensitized solar cells have the following
advantages: the cost of manufacturing therecf is low since
silicon is not used; the mass-production efficiency thereof
is high since the manufacturing process thereof is the sanme
as that of liguid crystal displays; the coloring thereof is
€asy since organic dyes are used; the optical absorption
property thereof can be controlled by selecting an organic
dye used; they can be bent since glass substrates are not

used; and the thickness thereof can be reduced.

A phenylxanthene dye, a phthalocyanine dye, a coumarin
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has a poor optical absorption property for blue light whose wavelength is
in the vicinity of 450 nm, and is configured to convert light other than blue
light into power. The dye- sensitized solar cell 11-B colored with a red dye
has a poor optical absorption property for red light whose wavelength is
in the vicinity of 650 nm, and is configured to convert light other than red

dight inte, RAYEL. dye- iti solar cell 11-C colored with a green
d%e ha&?a poor o-g%%él gbi%%%éﬁ%}gggrté Y5 greeR iRt Wiigde ve . @
Rvevelentthds ity ¢he nacimity 0h55@ nemandiis copdiguredin.copyert light -
a]é ((J)Jt:he;cr.than green light into power. The dye-sensitized solar cell 11-D
colored With' aR/eiBGrdye Rag adsstlopiichd mbsoeeptivropropettysfon £ these
aw;lig a IS, in _the vicinity of 590 nm, and is .
ﬁfigure?&%ﬂ%ﬁt ﬁgrﬁ’l‘;‘%t Yor thaf Jensw %h?ﬁﬁg howergdf organic
dxempley elsctienicipapenara Sguidcrysiabpanel; sanhe used gs the .
olor display 12. Fig. 2 is a diagram showing a first exemplary
C%bﬂﬁ@%?&ﬁ&r? bt thePpbriatie informetion propessing apparatisnt@olihe

L aFdizeq Solat CETC Aok THE oo Higpiig Lon o are disposeec
wendlengter saifgee of the bausingdheleef as described previgusly.a_, .
development. Accordingly, the optical absorption property
and the color forming property can be controlled by using
such organic dyes.

Using the above-described method of controlling the
optical absorption property and the color forming property,
for example, the dye-sensitized solar cell 11-A is colored
with a blue dye. The blue dye-sensitized solar cell 11-a
has a poor optical absorption property for blue light whose
wavelength is in the vicinity of 450 nm, and is configured
to convert light other than blue light into power. The dye-~
sensitized solar cell 11-B colored with a red dye has a poor
optical absorption property for red light whose wavelength
is in the vicinity of 650 nm, and is configured to convert
light other than red light into power. The dye-sensitized
solar cell 11-C colored with a green dye has a poor optical
absorption property for green light whose wavelength is in

the vicinity of 550 nm, and is configured to convert light
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power supply section 23 for stably supplying power obtained from the
dye-sensitized solar cells 11 to the subsequent stage and a control

section 25 for performing processing corresponding to the users

operation of the dye-sensitized solar cells 11 that function as user

interfaces. The dye-sensitized solar cell 11-A is provided with a power
generatiotamaghde. 214A fgrreceiving,light and converting the receive

light into power and a voltage “detection unit 22- orggeeteséﬁﬁﬁ thd Goftagetar
Gt the pbwercgdnerated: bylthe ppwier geneyationamogule, 32-A the. pgwer

module 21-A outputs the generated power to the power supply

enera% r
T HRWSIHY e ddREigR Lhitvp2lAghty wesfeemsahelength is in

sectio
analeg-iadigital cen ion of the,detected voltage and notifies an _
operationTgie%é?mﬁfat}i{g? u%?[tl'ZYH}}lr?clgge(ﬁz itk legélonet‘ﬁ%lg%cﬁf?ﬁ‘ﬁ%r&f théght
oddrrersibaresult lofithe dgtectednwltageeFhe configuration of the
dye-sensitized solar cells 11- B to 11-D is the same as that of the
dye-serbitXaUolar el aqtAcaAe tReHescrption themofdviihestal panel
cthersfore somitted. The power. sgppslr%lsectizn 23 is connected to the power

lines of the power generation modu %o 21-D in series or parallel
as apipropriateiso asdo optain a€esitet,Valtagds s+ ex emplary

configuration of the portable information processing
apparatus 10. The portable information processing apparatus
10 is provided with the dye~sensitized solar cells 11 and
the color display 12, which are disposed on the outer
surface of the housing thereof as described previously, a
power supply section 23 for stably supplying power obtained
from the dye-sensitized solar cells 11 to the subsequent
stage and a control section 25 for performing processing
corresponding to the user's operation of the dye-sensitized
solar cells 11 that function as user interfaces.

The dye-sensitized solar cell 11-A is provided with a
power generation module 21-A for receiving light and
converting the received light into power and a volfage
detection unit 22-A for detecting the voltage of the power
generated by the power generation module 21-A. The power
generation module 21-a outputs the generated power to the

power supply section 23. The voltage detection unit 22-A
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therefrom. The power supply section 23 stores the obtained power in a
power storage unit 24 composed of a built-in rechargeable battery or a
capacitor, and then supplies the power to the color display 12 and the
control section 25 at the subsequent stage. The control section 25 causes
the operation determination unit 27, a signal processing unit 28, and a

reislay eentrakuRih 2949-esformprocessing y exequting Pﬁ%gr&!ta‘%cted

stored in an internal memory 26. The operation determination uni
Hetérifinednvhieh bhbisftherdyer seasitized sotar eells 4d: A0 1D hes
ed Qx a user (which one of them has been covered with the

sheen ope a:tL : . . .
i %ﬁr?rger on the FALIE OF e Gétehion Te Qi rthersIrge! dtaction] ©

user's

AMIitS22-Act0=24-Ly anchtrapsmits the - 13 determination result to the

signal processing unit 28. The signal processing unit 28 performs
proceBBingreurfasponding ntodthie ttransinitied eletarmipation sasylt, andy s 11—

Bo%tguislwe OErocessing result to the display control unit 29. The
processing of thé!&oridfioéesdifg tink 2etiray dice peeloretidnd solar

chardwareor software, FQL gxan , It the, processing, of the signal
processing unit 28 is %erformeg%%%gftﬁé%eaogu%%lg 0 %pﬁ%@&?oﬁ%r €
omdytisslimplemented so that processing to be performed is changed in

accordance

The power supply section 23 is connected to the power
lines of the power generation modules 21-A to 21-D in series
Oor parallel as appropriate so as to obtain a desired voltage
therefrom. The power supply section 23 stores the obtained
power in a power storage unit 24 composed ¢f a built-in
rechargeable battery or a capacitor, and then supplies the
power to the color display 12 and the control section 25 at
the subsequent stage.

The control section 25 causes the operation
determination unit 27, a signal processing unit 28, and a
display control unit 29 to perform processing by executing
programs stored in an internal memory 26. The operation
determination unit 27 determines which one of the dye-
sensitized solar cells 11-A to 11-D has been cperated by a
user (which one of them has been covered with the user's

finger) on the basis of the detection results of the voltage

detection units 22-A to 22-D, and transmits the
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with an executed application. For example, if a plurality of applications are
implemented in a portable information processing apparatus, the portable
information processing apparatus can provide various services such as

an electronic money payment service and a weather forecasting service.
Thus, if a service to be provided for a user is changed in accordance with

asmxeciied application { is sequired, {hatg cpmmand be changedjg .,
accordance with a service to be provided for a user. In this case, a” - i
ToffiRanerassighedno eadlt of thedyd-sensitiped sokas aeds ddriayhaing
tg:gagged tin accordance with an application to be executed. In addition,

o command may be asSIGHEFT B5Jaror trsi/etse itz e gulascelle
;ﬂﬂ@éétgga%@/egéﬁq&igg{%cqwaﬁdsm}p% Oaggilgbnfdutgi% cgrglbination of
e

the dye-sensitized solar cells 11. Furthermore, processing to
perforPed maycise shanged - e insagecriapee withthednput eperatian ofy

aeu%?rg%r example, the number of times the same dye-sensitized solar
PSSR ¥ollaredi aF tne brasthi witiieh the'aye csensiizad sdlat bells

e g e e P o
s@ﬁmﬂﬁm@Ih@hQHHWEBﬂﬂyﬁEEW@@ﬁlQﬁﬁﬁﬁﬁg@aHHQCgégﬁﬁplemented so
that processing to be performed is changed in accordance
with an executed application.

For example, if a plurality of applications are
implemented in a portable information processing apparatus,
the portable information processing apparatus can provide
various services such as an electronic money payment service
and a weather forecasting service.

Thus, if a service to be provided for a user is changed
in accordance with an executed application, it is required
that a command be changed in accordance with a service to be
provided for a user. In this case, a command assigned to
each of the dye-sensitized solar cells 11 may be changed in
accordance with an application to be executed. TIn addition,
no command may be assigned to a part of the dye-sensitized
solar cells 11. Alternatively, a single command may be
assigned to a combination of the dye-sensitized solar cells

11. Furthermore, processing to be performed may be changed
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unit 28 or may be performed in accordance with the processing
performed by an implemented application. Subsequently, the display
control unit 29 controls the color display 12 so that the processing result
input from the signal processing unit 28 is displayed on the display

screen of the color display 12. Here, the general power generation
$ 11 will

ichasacterigties of splar gells usg gil&s dye-sensitized solar cell

be described. Fig. 3 shows a relations%zi% betv&egéln ﬁ'u%e fuminationiével of

GERBRAY light anduanberentti anchasrelatonship between e Humination 5 »
%f received light and a voltage v. In Fig. 3, the horizontal axis

level

< gr?oteé?h?‘ﬁﬁfhiﬁ & flrel OF rédBived fight, ie rend vBrtidat astice -
sdenates e cuyent |, @letgek{gq;g \?géteia%alc%@se gle tes the voltage v. As
y Increases it the’ illumination level

shown in Fig. 3, the voltage v sharp

excedls agiredetetminad vallechfies thak haveevesthenvoltade y 0t +o

tg%?rg increases even if - 15 the illumination level increases. On'the
othe

%%ﬁ%‘?i’l’?elt&ﬁ%t $ctEased kspropordanateo terincrease Inythe
L, A T 0% s
unit 28 or may be performed in accordance with the
processing performed by an implemented application.

Subsequently, the display control unit 29 controls the
coler display 12 so that the processing result input from
the signal processing unit 28 is displayed on the display
screen of the color display 12.

Here, the general power generation characteristics of
solar cells used as the dye~sensitized solar cells 11 will
be described. Fig. 3 shows a relationship between the
illumination level of received light and a current i and a
relationship between the illumination level of received
light and a voltage v. 1In Fig. 3, the horizontal axis
denotes the illumination level of received light, the left
vertical axis denotes the current i, and the right vertical
axis denotes the voltage v.

As shown in Fig. 3, the vcltage v sharply increases if

the illumination level exceeds a predetermined value. After

that, however, the voltage v only slightly increases even if
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v and the current i, with respect to a load change at a subsequent stage.
In Fig. 4, the horizontal axis denotes the voltage v, the left vertical axis
denotes the current i, and the right vertical axis denotes the power p.
Here, the load change at a subsequent stage corresponds to, for
example, the change in the charge state of the power storage unit 24

ineluded.imihe power supRly SgRIPD23. Or the, Age in,the

X : he %?ﬂﬁg, the
consumption of the control section 25 or the color |spPay 2. AS

GEsEribEdiprévioushs die voltageppthe: cursantiio angddhepowersa changg «
ance with the illumination level. Furthermore, they change in

gﬂfﬁ£0£%tlo. . !
accordance With' théddad change of a circuit at a subsequent stage.
Consegyently s g, voltage v the current i, and the power p are described
by a transition curve shown ir(13 Fige: 4. &Bgin?lgﬁrfﬁe%?ﬁgnéﬁ |%%%%?véfat the
Awhichntheipowerp i thermaximwniaralye isnsuplydetarmired 8s aoltage
eration operating point P of the solar cell. However, as

Vggévéigbgé*eb‘gp?é%&%}}, the dyetsersitizsrsotar celld dddAtb ArigD have:
e S nat Shaave o £, . B Shdifo Fe R Phans Lok
thve voltagey® and the left vertical axis denotes the current i,
and the right vertical axis denotes the power p. Here, the
load change at a subsequent stage corresponds to, for
example, the change in the charge state of the power storage
unit 24 included in the power supply section 23, or the
change in the power consumption of the control section 25 or
the color display 12.

As described previocusly, the voltage v, the current i,
and the power p change in accordance with the illumination
level. Furthermore, they change in accordance with the load
change of a circuit at a subsequent stage. Consequently,
the voltage v, the current i, and the power p are described
by a transition curve shown in Fig. 4. A point on the
transition curve at which the power P is the maximum value
is usually determined as a power generation operating point
P of the solar cell,

However, as described previously, the dye-sensitized

solar cells 11-A to 11-D have different optical absorption
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the current i with respect to the load change at a subsequent stage at
three different illumination levels of received light. In Fig. 5, the horizontal
axis denotes the voltage v, and the vertical axis denotes the currenti. As
is apparent from Fig. 5, if the illumination level changes, the current i
markedly changes. Using the above-described power generation

rehapaeteristics of selar gells; the portable informatian, progessing . . .

apparatus 10 according to an embodiment of the present invention uses
aheadiffeidift cotared dye-sensitized solar cells 11 as user interfaces by

detec{:inrgethg cfgtn e in_illumination level, which occurs, for example,
e of th ﬁ%-s%h%it%ﬁ%&?é@@l?%%@eé%th@Jd‘éé% v and

when o
thirgeryas & yoltage ¢hange, MNext, Rroce éin for,handling the user's

operation of the dye-sensitié\eéd solar ceﬁs 1%%?0 ?[%alg nclﬁ‘t“ie(‘:il in the
spbresilednforaiatipn processing apparivs 1O (hereinafter 1eferredi01as o ¢

user's operation handling processing) will be described with reference to

T G WERArt SFOlin in FRb. Bl sfop Shehe eisbiayisentrobuitt 26 tispaysthe
"SI SRR N ST 1
idyemgemsitivzedtsalar ealis. 15 (fog examwle, refinnleftwaid ) aver changes,
the current i markedly changes.

Using the above-described power generation
characteristics of solar cells, the portable information
processing apparatus 10 according to an embodiment of the
present inveption uses the different colored dye-sensitized
solar cells 11 as user interfaces by detecting the change in
illumination level, which occurs, for example, when one of
the dye-sensitized sclar cells 11 is covered with a user's
finger, as a voltage change.

Next, processing for handling the user's operation of
the dye-sensitized solar cells 11-A to 11-D included in the
portable information processing apparatus 10 (hereinafter
referred to as user's operation handling processing) will be
described with reference to a flowchart shown in Fig. 6.

In step S1, the display control unit 29 displays on the
color display 12 character strings or symbols each denoting

processing that is performed when a user ocperates che of the
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movement, or the like) using the same color as that the operated one of

the dye-sensitized solar cells 11 as shown in Fig. 1. In step S2, the

voltage detection units 22A to 22D of the dye-sensitized solar cells 11A to

11D detect voltages generated by the power generation modules 21A to

21D, respectively, perform the analog-to-digital conversions of the

detecied yolttages, anrd transmitithe yalu t version, results to the

operation determination unit%%]%.l?n g&p%%?fth%ggg %%bn%%rrrﬁjihaégr&ward

TP rdoeives thee values)ofithé monvarsiemnresulisief the detected 1o
eferred to as detected voltage values) from the

Yoltages (hereinafter 1 '
ozg/%?sge%nes(ljtizoe%esﬁér c8ffs TYR 169D detsels 198 sameahissofidharyeshown
ihetwegn the received detected voltage values and corresponding former

detected voltage values, and compares the detected amounts of change

so asid determifa, whietherdhe agpourisof ehangemreshesame, 2op of
ver, the power generation efficiencies of the dye-sensitized solar

How
SIS ASRPPE- DL AR differeHt ffoth bach dthdr Adfordiryhy tafter lsaohe s

ce
Tble oot i e R e Bt ndich 10,
rperernedl itis deteforined thatihe pracunts of ghange hetween the. -
S e 2 e o oaponeng former

, ansmit the values of the
conversion results to the operation determination unit 27.
In step S3, the operation determination unit 27 receives the
values of the conversion results of the detected voltages
(hereinafter referred to as detected voltage values) from
the dye-~sensitized solar cells 11A to 11D, detects the
amounts of change between the received detected voltage
values and corresponding former detected voltage values, and
compares the detected amounts of change so as to determine
whether the amounts of change are the same. However, the
power generation efficiencies of the dye-sensitized solar
cells 11-A to 11-D are different from each other.
Accordingly, after each of the detected voltage values has
been standardized using a conversion table prepared in
advance, the above-described determination is performed.

If it is determined that the amounts of change between

the detected voltage values and the corresponding former
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- 18 detected voltage values are the same in step S3, the process
proceeds to step S4. In step S4, the operation determination unit 27
specifies a power generation operating point P(i, v) of each of the
dye-sensitized solar cells 11 at that time. Subsequently, the process
returns to step S2 and the subsequent step is repeated. If it is determined

thatdhe camesints: gEchangg. betyween the det %tegnvc’l%%%? \éaij ues he difpcess

transmitted from the dye-sensitized solar cells 11 an corresp

kéirrérdatetedbvsitagedvalues are not the same in step S3, the process
proceg‘[gls é(%step S5. In step S5, the operation determination unit 27
determined whethet the' Boe? fRhéritictesserating poivts I iof tAg
Syecsansitized sQlgrcells 11 Iready been specified (that is, the

St N ey Botroaag T h Betdhmihaa thing® each

processing of step S4 has been perfor
YPoidregsharation soperatingpoints R-ef the dye-gensitjized selas cells 11

ve not yet been specified in step S5, the process returns to step S2

h
Sé%d’*ﬁw%“& Jehuet StéPOsR R pEatat: O tre oty Bandyiflitisie
e‘_gggaéion ?E)er,ating points P of the

s ineg th .
(e oLy ng%f%ahave already beeh spEtifiddiigdp s thshe

dye-sensitized solar cells
aprovess praceddsitpe Sk S6en the detected voltage values

transmitted from the dye-sensitized solar cells 11 and the
corresponding former detected voltage values are not the
same in step S3, the process proceeds to step S5.

In step S5, the operation determination unit 27
determines whether the bower generation operating points P
of the dye-sensitized solar cells 11 have already been
specified (that is, the pProcessing of step $4 has been
performed). If it is determined that the power generation
operating points P of the dye-sensitized solar cells 11 have
net yet been specified in step 55, the process returns to
-5tep S2 and the subsequent Steps are repeated. On the other
hand, if it is determined that the power generation
operating points P of the dye-sensitized solar cells 11 have
already been specified in step S5, the process proceeds to
step S$56.

In step $6, the operation determination unit 27

determines whether the detected voltage values received from

- 19 -



In step S6, the operation determination unit 27 determines whether the
detected voltage values received from - 19 the dye-sensitized solar cells
11 are smaller than the voltage values of corresponding last specified
power generation operating points P. If it is determined that there is no
detected voltage value smaller than the voltage value of the
ceEregpandingdast: ifi Wi neration._point P in step. S6, the
procesps returnsgtzgls%[%%lC S@I%irl%%hgégl%se%e%%gtesp%aalrkeerrep 3784, 'O the
GthérlgEnd;dflivis deferninedthatihereisia getegted veltage value
smaller than the voltage value of the corresponding last specified power

GeheratorPBoi B ASRE 36 1RE Précessiprotteds toicdteprSihdd stémt
6 the pperati {nati nit 27 _determines that one of the
R e vagu?ecﬁgg ftagE VAL Bmarigt tage

-y . e

dye-sensitized solar cells 11 aw%g the de
“than¢he foltage cealue i shei cafresperding dastspegified ROWEE Lo ot i on
%e,neratior] operating point P is a target dye-sensitized solar cell for the
Poddtaldyblséiisized soleh el Eovered with the suser'sfingers Bnghd the
SE@@%HE%HLE ggge%gnigation result to the signal processing unit 28. In step
S8, the signal processing unit 28 pefform& protEsSihf orapdndirg ft s
dthe=tletérraationtesiire is a detected voltage value smaller
than the voltage value of the corresponding last specified
power generation point P in step S6, the process proceeds to
step $7.

In step 57, the operation determination unit 27
determines that one of the dye-sensitized solar cells 11
having the detected voltage value smaller than the voltage
value of the corresponding last specified power generation
operating point P is a target dye-sensitized solar cell for
the user (a dye-sensitized solar cell covered with the
user’'s finger), and transmits the determination result to
the signal processing unit 28.

In step S8, the signal processing unit 28 performs
processing corresponding to the determination result
transmitted from the operation determination unit 27, and
outputs the processing result to the display control unit 29,

The display control unit 29 controls the display of the

color display 12 on the basis of the received processing
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transmitted from the operation determination unit 27, and outputs the
processing result to the display control unit 29. The display control unit 29
controls the display of the color display 12 on the basis of the received
processing - 20 result. Subsequently, the process returns to step Si and
the subsequent steps are repeated. This ends the description of the

precessing for handling a user's operation which is. performed by the
portable information processing apparatus 10. As described previously, in

the portibi& fihation thecessing sppasdtusi®, itds deternsinednd the

whet dye- sensitized solar cells 11 having different optical
i )éeceﬁess have bR sstated S theeBaSis drehgesswapt ion of

absorption proper
gengratiereperaing-ROINL, WAL have heen individually specified. for the

dye-sensitized solar cells 11. Accordingly, as compared with the case ih

RERIEAdetected Foieage vaiebartmionshy comparath withs thyespelé-atus

1Yplue, a user's operation can be more accurately detected. Furthermore,
since color character strings each denoting processing are displayed on

the color display 124 the eperatility of the portable information processin
apparatus 10 can be improved.
brocessing apparatus 10, it is determined whether the dye-
sensitized solar cells 11 having different optical
absorption properties have been operated on the basis of the
power generation operating points that have been
individually specified for the dye-sensitized solar cells 11.
Accordingly, as compared with the case in which detected
voltage values are merely compared with a threshold value, a
user's operation can be more accurately detected.

Furthermore, since color character strings each
denoting processing are displayed on the color display 12,
the operability of the portable information processing
apparatus 10 can be improved.

In the above-described portable information processing
apparatus 10, the voltage values of the dye-sensitized solar
cells 11 change in accordance with the load change at the
subsequent stage. In order to reduce the change in voltage
value, a load stabilization section for preventing the dye-

sensitized solar cells 11 from being affected by the load
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In the above-described portable information processing apparatus 10, the
voltage values of the dye-sensitized solar cells 11 change in accordance
with the load change at the subsequent stage. In order to reduce the
change in voltage value, a load stabilization section for preventing the
dye- sensitized solar cells 11 from being affected by the load - 21 change

ahihejsubsequant siageaddled v ihe Ratalie Jaforyatipn Riocessing
apparatus 10. An exemplary configuration of the portable information

CES¥itg Ap g assiolimwhibethetioad Stabilization:sestionis added
ference to Fig. 7. Fig. 7 is a diagram showing a

i scribed with r
L1 be Irpicy 24 figuratibh 6t & poRtapIETRfbiAaLBH precessing

second exemplary™ con
anparaluss aseording.oan eehodiment of tie;Aresent ivention. In the
case of the second exemplary configuration, a loa stabilization S6&tior 41
4§ @gded iPetweendhe dyéisahsitizad selas seflsd Liandethe pawer supply
sectian. 23 in the first exemplary configuration shown in Fig. 2. The load

stabiﬁfg:’a%bnnée%ﬁoﬁ 41 A95iPeS B i éhatrecadhexsabseguent

iageplthe powes supplysaction 2 ich affects the dye-sensitized
solar cells 11. In Fig. 7, the sameeréf(revl\;%%’%%a?ltujfﬁgr S A i§ed forrPParatus
acsmpobeatstivaving e same fnaiipnsias thesedn the fikst sxemplaryr, +he

configuration

case 0f the second exemplary configuration, a load
stabilization section 41 is added between the dye-sensitized
solar cells 11 and the power supply section 23 in the first
exemplary configuration shown in Fig. 2. The load
stabilization section 41 stabilizes the load change at the
subseguent stage of the power supply section 23 which
affects the dye-sensitized solar cells 11. In Fig. 7, the
same reference numerals are used for components having the
same functions as those in the first exemplary configuration
50 as to avoid repeated explanation.

The exemplary configuration and operation of the load
stabilization section 41 will be described with reference to
Fig. 8.

The load current for a voltage VP of the dye-sensitized
solar cells 11 is the sum of a current IS passing through a

resistance (RS) 51 and a current IZ passing through a

resistance (RZ) 52.
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So as to avoid repeated explanation. The exemplary configuration and
operation of the load stabilization section 41 will be described with
reference to Fig. 8. The load current for a voltage VP of the
dye-sensitized solar cells 11 is the sum of a current IS passing through a
resistance (RS) 51 and a current IZ passing through a resistance (RZ) 52.

- 22 leadicuepbndS# IZJf @ gomparator (CM) 54 has an adequately
high input impedance, the current IZ passing through the resistance (RZ)

52 cofrespondse axonstafiiicurent passing therughsa 4eneridinde (D4)
iSIé%.eI%a:nggnst t On the other hand, the current IS passing through the
resistance (R%Q%l(félﬁﬁe%nrozf PegiéntI L thassitd: thivughes titaitce

lna (Bj.)&?rg;ggwp ing.to.th sequent stage of the power supply
(secgzion 23 and a curr(gﬁtr}%)pgsgﬁrggtﬁ?ondqghcg fr%%%i TR 6. 18 ook a
ZEmascovdinigly, (ibavottage VS occurring at the resistance (RS) 51 is held
constant, the current IS is also held constant, whereby the load current

for the/oltagypant

On the other hand, the current IS passing through the
resistance (RS) 51 is the sum of a current IL passing
through a circuit load (RL) 55 corresponding to the
subsequent stage of the power supply section 23 and a
current IT passing through a transistor (TR) 56.

IS = IL + IT

Accordingly, if a voltage VS occurring at the
resistance (RS) 51 is held constant, the current IS is also
held constant, whereby the load current for the voltage VP
of the dye-sensitized solar cells 11 can be held constant.

More specifically, a breakdown voltage VZ of the Zener
diode {DZ) 53 is set so that V7 = Vp - VS is satisfied.
Here, since VS8 = RS-IS, the breakdown voltage VZ is
calculated as follows.

VZ = VP - (RS-1IS)

For example, if the current IS passing through the
resistance {RS) 51 becomes smaller than a desired constant
current value by only AIL due to the decrease in the load of

the circuit load (RL) 55, the relationship between the
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of the dye-sensitized solar cells 11 can be held constant. More
specifically, a breakdown voltage VZ of the Zener diode (DZ) 53 is set so
that VZ = VP - VS is satisfied. Here, since VS = RS-IS, the breakdown
voltage VZ is calculated as follows. VZ = VP - (RS-IS) For example, if the
current IS passing through the resistance (RS) 51 becomes smaller than

mrdesirediaonstant garkent yalugy enlyAlL due;to the decrease in the
load of the circuit load (RL) 55, the relationship betwgg%qth%s %(ﬁ Ehe
‘Hré&RAGWA Vottage ez b thimzendrdipde D7) 53sarmh thesweltage of the
resist c%( ) 51 is as follows. VZ < VP - (RS-(IS - AIL)) On the basis of

this rjgtionsl,sh?pf the Sutparof theIEdmparator (CM) 54 increases, the
current| Tepassiag Lhroyg htmstr%sﬂgtpfélégégg {n%ﬁ?gsggg%ql%g%ea e

current IS passing through the resistance increas

cperatiehof theltbniphrator (€M), continuas VA YR ssB3r18hiSough
t%at'sg'l@d' As a result, the current IS passing through the resistance (RS)

rSHPRS 16 0 stal& bridPtol HEE BeEaencaef tHeecumammerarialionyAlts ing

CBdisiheniit coriath Acpuingl e pad e o Yoltge VP
operation of the comparator (CM) 54 continues until V7% = VP
— (RS-I8) is satisfied. As a result, the current IS passing
through the resistance (RS) 51 returns to the state prior to
the occurrence of the current variation AIL and is then held
constant. Accordingly, the load current for the voltage VP
of the dye-sensitized solar cells 11 is also held constant.

On the other hand, for example, if the current IS
passing through the resistance (RS) 51 becomes larger than a
desired constant current value by only AIL due to the
increase in the load of the circuit load (RL) 55, the
relationship between the breakdown voltage VZ of the Zener
diode (DZ} 53 and the voltage of the resistance (RS) S1 is
as follows.

VZ > VP - (RS- {IS + ATIL))

On the basis of this relationship, the output of the
comparator (CM} 54 decreases, the current IT passing through
the_transistor {TR) 56 decreases, and the current IS passing

through the resistance (RS} 51 decreases. The output
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On the other hand, for example, if the current IS passing through the
resistance (RS) 51 becomes larger than a desired constant current value
by only AIL due to the increase in the load of the circuit load (RL) 55, the
relationship between the breakdown voltage VZ of the Zener diode (DZ)
53 and the voltage of the resistance (RS) 51 is as follows. VZ > VP -

(RS+(1S ALYy Onthe-Basis of this relationship the,qutput of the, ,
comparator (CM) 54 decreases, the Surr((e?nt T p%%réFnJgnt E?Suaﬁ thle VA = VE
Trah8iStdr(TR)S6 detrezises, andthe cuerentLiS, passinguthreugh the passing

{%%i%@ cet(RS) 51 decreases. The output - 24 operation of the
compatator (CMY 54 tomtifified Britil V2 F¢PurRSHS) idsatisfiss Asrdor to
S) 51 returns to

resulb dha cusrent 1 passing. through t@%é%%‘i?tlaé‘ﬁefa(ﬁ AP AnSs theh held

the state prior to the occurrence of the current variation
deks teoristantooondinglyy fhecladicsireent dorbe/aiage VB bt ge vp
ized solar cells 11 is also held constant. Here, the load

e-sensit (
Ogliyaﬁi)?ﬁat T SEEHGH 817G 5@ 4d&d %6 1stabilize Adoad Jor Apbwveronstant .
le, a temperature difference,

?oigg%lgv%ﬁzl,g (gr]%rﬁége%[s%?%a%fwgeeéa%sr{]égt)%bﬁi?g S3Rd ¥or 85’5‘?)I§’iecé1fs§éj to
sttedcriberkepreviausly.for a power generation element that uses,
for example, a temperature difference, a force of wind, or a
pbressure as well as stabilize a load for a solar cell as
described previously.

As described previously, in the portable information
processing apparatus 10 according to an embodiment of the
present invention, the dye-sensitized solar cells 11-A to
11-D are not only used for power generation but alsc used as
different colored user interfaces. Accordingly, extra space
saving can be achieved as compared with a case in which a
solar cell and a user interface such as an operation switch
are separately disposed.

In this embodiment, it is determined whether the dye-
sensitized solar cells 11-A to 11-D have been operated
(covered with a user's finger), that is, which of two
operation steps has been performed. However, for example,
it may be determined which of two operation steps or more

has been performed on the basis of the degree of covering of
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As described previously, in the portable information processing apparatus
10 according to an embodiment of the present invention, the
dye-sensitized solar cells 11-A to 11-D are not only used for power
generation but also used as different colored user interfaces. Accordingly,
extra space saving can be achieved as compared with a case in which a

ssolgfecelband aiusey interface SUCh as an opgration switch, are separately
disposed. In this embodiment, it is determinedewhgﬁér?hg%j?/%?“génsitized

solar EEfS- 1 ¢ty ¢1-Dihavedesrooperaterdt: (Goered WHY AUSES'S, the
that if? which of two operation steps has been performed.

finger : .
ehs aggﬁ fSF exAfRpfeY T AFAF bl HetsnTiRéd Which &bt epdrdtiortstépsand

owe
tBleMore hag,Reen pefosmed.an the basis of the degree of covering of -
25 a dye-sensit%%d solar §e|l with tﬁe%géﬁé“ﬁﬁéser?gé&r?ﬁef%&%? in tHe
ralsove-descrbed déscription, theweliages ehtbefdyessensifized sohar cells
are detected, and then the analog-to-digital conversions of the detection

b?es%?f&paarﬁeﬁ%erﬂﬁ?éd@ HoW&derithe adtettion sdsulid mayube compared

a b 2plcality of fhrgsholeLyalues in, accordance with the detection
accuracy. Furthermore, a pluraﬁl y of sofar ceﬁscﬁavmg the same color
absoﬂmhﬂhpmmmﬁéhW@Wﬂ%h@@@@ﬁ9dBF“%@iQEﬂE%lls having the same

color absorption property may be disposed instead of the

dye-sensitized solar cells 11. In this case, the solar

cells are individually covered with color filters such as

blue, red, green, and yellow filters.

The present invention can be applied to, for example, a
remote controller for a digital broadcasting receiver which
is provided with blue, red, green, and yellow operation
buttons. Furthermore, the present invention may be applied
to not only a portable information processing apparatus 10
according to an embodiment of the present invention but also
any types of electronic apparatuses provided with a power
generation element such as a solar cell.

It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of

the appended claims or the equivalents thereof.
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dye-sensitized solar cells 11. In this case, the solar cells are individually
covered with color filters such as blue, red, green, and yellow filters. The
present invention can be applied to, for example, a remote controller for a
digital broadcasting receiver which is provided with blue, red, green, and
yellow operation buttons. Furthermore, the present invention may be
vappliedstanatremly arportable information processing apparatus 10

according to an embodiment of the present invention but also any types

of electronic apparatuses provided with a power generation element such

as a solar cell. Jt should be understood by those skilled in the art that

various modiicatibRE EShBihRi6ASe SR BnHRRaticH AnBnsiterdiohgrith a

pTayocedy dgpendipg on.designrequitements and other factors insofar
as they are within the scope of the appénded cldims oF the 8qTvaIRTeS S+
Cprepadfs 126: WHAT IS CLAIMED IS: 1. An information processing

appargtus provided with a plurality of different colored power generation
elem ﬁt%?%&mﬁﬁsiﬁ‘&%%plfa?/ﬁwgimwhgxfemﬁsp|aymgraum|iq/fofpieces

e e Ty O A S AIA B S At Ehet 13 performes
when one of the plurality of power generation elements is
selected by a user using the same color as that of the
selected power generation element;

a plurality of voltage detecting means each for
detecting a voltagé of power generated by a corresponding
one of the plurality of power generation elements;

determining means for specifying at least one of the
plurality of power generation elements whose power
generation efficiency is different from that of the other
power generation elements on the basis of the detected
voltage of power generated by each of the plurality of power
generation elements, and determining that the specified
power generation element is a target power generation
element that has been selected and operated by the user; and

processing means for performing processing

corresponding to the target power generation element.
2. The information processing apparatus according to
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selected by a user using the same color as that of the selected power
generation element; a plurality of voltage detecting means each for
detecting a voltage of power generated by a corresponding one of the
plurality of power generation elements; determining means for specifying
at least one of the plurality of power generation elements whose power

generatin efficiency is, different from that of the other power generation
elements orel“%g?b%gs){l]s B%ﬁwedégf)e[c?éfd Nolthe St gower GERERAtéd iprer -

each of the plurality of power generation elements, and determining that
the spexiiec power:anneralion glemant 3 adargetpoyer generaion. . .,
%g@fﬂptfhgtr has beeg selected and operated by the user; and procesglng
means for performing ProcEssintf dotEshbhtngo theftbegerpowetored
FErerationrelementr clkednformationdyyecessing @ppasatis;ageordingto
- 27 Claim 1, wherein the displaying means is electronic paper. 3. The
information processing apparatus according to Claim 1 or 2 , wherein the
plurality of d%ﬁ@reh‘ﬁ%@lﬁ?éaiﬁémmmaﬂ@n efamentsuareaccording to

Gyessensitizecosolar, celis -4 AhedpfQMation;Rrocgssing ARRAIAIUS. |1 ooy
B%grldi%%lji%%%i%l, 6Zglor 3, wherein the plurality of different colored

power generation elements are’sSar cafis tovefebiwitRovered with
different colored filters.

5. An information processing method of an information
processing apparatus provided with a plurality of different
colored power generation elements, the information
processing method comprising the steps of:

displaying a plurality of pieces of information each
denoting processing that is performed when one of the
plurality of power generation elements is selected by a
user using the same color as that of the selected power
generation element;

detecting a voltage of power generated by each of the
plurality of power generation elements;

specifying at least one of the plurality of power
generation elements whose power generation efficiency is

different from that of the other bower generation elements
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different colored filters. 5. An information processing method of an
information processing apparatus provided with a plurality of different
colored power generation elements, the information processing method

comprising the steps of: displaying a plurality of pieces of information each

denoting processing that is performed when one of the plurality of power
generation glements.ig select y & user using the same color as that of
i %%?Xé‘ Vo%Le%f‘[c'?tinog akBit&de BF powered by

the selected power generation element;
gereratedtby epth of 1he pluralippatrowengeneratian elements; . and
ecifying at least one of the plurality of power generation elements

C\%Oﬁ&“ POWeY gehfatiditeffiefrntf is different frommtiattofdhe othetent is a
is of the detected voltage of

' ts - 28 the b
e OBReEL D ieTe iSSP th%l%%%ﬁiy %@Bgmﬂ?ﬁeﬁﬁﬁﬁoﬁ%éﬁ?@rﬁs?nd

power generated by eac

ogred adetermining éhatdbe spgeiied power generation element is a target
power generation element that has been selected and operated by the

user;Rrid pERSAAINGLsTeEESSINgG correspendingitoghe darget pewelet power

gggg(}@gp&elgﬁeﬁéh@ﬁ control program for an information processing

6. A control program for an information processing
apparatus provided with a plurality of different colored
power generation elements, the program causing a computer to
perform processing including the steps of:

displaying a plurality of pieces of information each
denoting processing that is performed when one of the
plurality of power generation elements is selected by a user
using the same color as that of the selected power
generation element;

detecting a voltage of power generated by each of the
plurality of power generation elements;

specifying at least one of the plurality of power
generation elements whose power generation efficiency is
different from that of the other power generation elements
on the basis of the detected voltage of power generated by
each of the plurality of power generation elements, and

determining that the specified power generation element is a
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apparatus provided with a plurality of different colored power generation
elements, the program causing a computer to perform processing

including the steps of: displaying a plurality of pieces of information each
denoting processing that is performed when one of the plurality of power

generation elements is selected by a user using the same color as that of
a voltage of power

the gelected ign glement; detecti
genczratg% bfg:{c% %%%r%g %%gra%%&ggéw%%ggnergﬁo Bdmeftgscted and
Fpretifyimg atleastonssefthesplarality of power generation elements
whose power generation efficiency is different from that of the other
powePgaﬁSETPo%geleﬁféﬁ?@ Tritheclbasis o theddetected voltage:ofpowpbwe r

gensrated,ny 8ach.of the plurality of power generation elements, and
determining that the specified power generation element is a - 29 target

power generation element that has been selected and operated by the

user; and performing processing corresponding to the target power

generatiorBletErt IRaks irformation ploce ssinmpapparatus - provided withh a
lity. of different colored power generation elements, comprising:
p?u@gfig¥ ég é&%@eren% cg oreg power generation efgmeéks,

comprising:

a display unit configured to display a plurality of
pieces of information each denoting processing that is
performed when one of the plurality of power generation
elements is selected by a user using the same color as that
of the selected power generation element;

a plurality of voltage detection units each configured
to detect a voltage of power generated by a corresponding
one of the plurality of power generation elements;

a determination unit configured to specify at least one
of the plurality of power generation elements whose power
generation efficiency is different from that of the other
power generation elements on the basis of the detected
voltage of power generated by each of the plurality of power
generation elements, and determine that the specified power
generation element is a target power generation element that
has been selected and operated by the user; and

a processing unit configured to perform processing
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a display unit configured to display a plurality of pieces of information
each denoting processing that is performed when one of the plurality of
power generation elements is selected by a user using the same color as
that of the selected power generation element; a plurality of voltage
detection units each configured to detect a voltage of power generated by

asoreespangding, ane efthenlurality of power generation elements; a
determination ug?]lit confi%%rettg%1 t%gaseéegﬁl at ledst Orie” bt the BIFER of

power generation elements whose power generation efficiency is different
from that of the other power generation elements on the basis of the
detected voltage of power generated by each of the plurality of power
generation elements, and determine that the specified power generation
element is a target power generation element that has been selected and
operated by the user; and a processing unit configured to perform
processing - 30 corresponding to the target power generation element. -
31
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