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Fi el d [0001] Thepresenti nventi onrel at est oagener at or devi ceusi ng a sol ar
cell, and nore particularly, to a generator device that is detachably
attachable to an attachnent object at an installation |ocation.
Background Art [0002] 1 n the context of inprovenent in conversion
efficiency

Description

Title of Invention: DETACHABLE GENERATOR DEVICE

Technical Field

[0001] Thepresent inventionrelates toageneratordeviceusing
a solar cell, and more particularly, to a generator device that
is detachably attachable to an attachment object at an installation

location.

Background Art

[0002] In the context of improvement in conversion efficiency
and reduction of costs, attention is focused on a solar cell. Among
other things, in recent years, along with an increased interest
in clean energy, a solar cell has been installed on an external
wall or a window of a private house, a building, or the like, and
the generated electric power has been used in facilities in the
building or the like.

[0003] For example, Patent Literature 1 describes that a solar
cell is installed on a window pane of a building with safety and
with ease by affixing a film-like dye sensitized solar cell on an
indoor side of the window pane of the building with a transparent
adhesive, or by hanging the solar cell from an expansion and
contraction bar supported by a window frame on the indoor side.
However, cnceasolarcell isaffixedtoawindowpanewithanadhesive,

it is difficult teo move and install the solar cell to and at gsome



and reduction of costs, attention is focused on a solar cell. Anong
other things, in recent years, along with an increased interest in
cl ean energy, a solar cell has been installed on an external wall or
a w ndow of a private house, a building, or the like, and the
generated el ectric power has been used in facilities in the building
or the like. [0003] For exanple, Patent Literature 1 describes that a
solar cell is installed on a wi ndow pane of a building with safety
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ease.
However, a window which is not provided with the rolling screen

is required to be newly provided therewith, and thus, the solar
cell cannot be installed with ease.

[0005] Further, Patent Literature 3 describes a sliding screen
door in which light scattering adjustment and chromaticity change
of a sliding screen face are possible and in which electric power
used for control thereof is supplied from a solar cell. However,
algo in this case, the solar cell is fixed with respect to the sliding
screen door, and thus, the instaliation location thereof cannot

be moved with ease.

Citation List

Patent Literature

[Q006] [PTL 1] JP 2009-167665 A
[PTL 2] JP 2008-42142 A

[PTL 3] JP 2000-54749 A



[ 0005] Further, Patent Literature 3 describes a sliding screen door in
which [ight scattering adjustnment and chromaticity change of a
sliding screen face are possible and in which electric power used for
control thereof is supplied froma solar cell. However, also in this
case, the solar cell is fixed with respect to the sliding screen
door, and thus, the installation |ocation thereof cannot be noved
with ease. Ctation List Patent Literature [0006][PTL 1] JP

2009- 161000y [dT LIAleriPLad®08- 42142 A [ PTL 3] JP 2000- 54749 A

Technical Problem

[0007] Accordingly, the inventors of the present invention
diligently reviewed a generator device in which the installation
location of a solar cell can be freely selected and which is freely
attachable to and detachahle from an attachment cbject to enable
changeininstallationlocationwithease. ‘Aséresult,theinventors
of the present invention developed a generator device which is
attachable to and detachable from an attachment object at an
installation location to complete the present invention by using
an adhesive film which develops the Van der Waals force or an
electrostatic chuck which develops electrostatic attraction and
providing anyone of themas attaching/detachingmeans forafilm-like
solar cell.

[0008] Accordingly, an object of the present invention is to
provide a detachable generator device which can change the
installation location with ease and which can effectively use a

solar cell to generate electric power.

Solution to Problem

[0009] Specifically, the present invention relates to a
detachable generator device including a film-like solar cell and
attaching/detaching means for allowing the film-like solar cell
to be attached to and detached from an attachment object at an

installation location. The attaching/detaching means is an



Summary of Invention Technical Problem [0007] Accordingly, the

I nventors of the present invention diligently reviewed a generator
device in which the installation |ocation of a solar cell can be
freely selected and which is freely attachable to and detachable from
an attachment object to enable change in installation

| ocationwithease . As a result , the inventors of the present

I nventi on devel oped a generator device which is attachable to and
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[ 0008] Accor bj ect present 1"nventiron is to pr
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g%é%een E%opqggﬁlating layers to freely develop electrostatic
attraction on a surface of at least one of the insulating layers.
[0010] According to the present invention, as a choice of the
attaching/detaching means provided for the solar cell, the adhesive
film having an attaching/detaching surface which develops the Van
der Waals force (intermolecular force) toenable repeatedaffixation
is used. In the adhesive film, minute protrusions having a fiber
structure with a high aspect ratio on the order of submicrons are
formed on the surface thereof, which are thought to develop adhesive
force due to very weak intermolecular force. As a material for
forming suchadhesive film, theremaybe given, forexample, asilicone
resin, polyamide, styrene butadiene zrubber, chlorosulfonated
polyethylene rubber, acrylonitrile butadiene rubber, ethylene
propylene  rubber, chloroprene  rubber, butadiene @ rubber,
fluororubber, isobutylene isoprene rubber, and urethane rubber.
[0011] According to the present invention, alternatively, as
another choice of the attaching/detaching means provided for the
solar cell, the electrostatic chuck for forming an
attaching/detaching surface by turning on/off the voltage soufce
connected to the attraction electrode sandwiched between the two

ingulating layers to freely develop electrostatic attraction on



Solution to Problem [0009] Specifically, the present invention relates
to a detachabl e generator device including a filmlike solar cell and
attachi ng/ detaching neans for allowng the filmlike solar cell to be
attached to and detached from an attachnent object at an installation
| ocation. The attaching/detaching neans is an adhesive film having

an attachi ng/ detachi ng surface which devel ops Van derWaals force to
enabl e repeatedaffixation, or an electrostatic chuck for form ng an
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connected to an attraction el ectrode sandw ched between two
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i sopreng %éfer and ur et hane rubber. [0011] Accordlng t.o the Present
i nvent i BRI BOE Fel PLeRECanbt Rer ORI L@ afft gt 1o, it 1s preferred
attachlng/detachln means provided for the solar_cell, the
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i nsul atfonsd .ay EpgtherysiddthFisel entincaitatare eheck r edechipyde solirge switch
bi pol ar type which has a positive el ectrode and a negative el ectrode,
or may flwe ofuenimg pohdpftfy prhamhéchphpsbbotly afposiddtueld negaeirvep the
el ectrode as the attraction electrode and in which a negative

(posi t iatergudaiersi de e kearondeled. tawever bef r ompirhe ivie@Wpoi do of that
being arbitrarily attachable to the attachnent object at the
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resin may be used, ceramic may be used, or, a synthetic resin may
be used for one of the insulating layers and ceramic may be used
for the other of the insulating layers with the attraction electrode
being sandwiched therebetween. For example, when the generator
device is used only indoors where the atmospheric environment is

relatively stable including cases in which the generator device



[0012] The insulating |ayers which formthe electrostatic chuck are
generally fornmed of a synthetic resin or ceram c. Depending on the
installation |ocation of the generator device, a synthetic resin

maybe used, ceram c may be used, or, a synthetic resin nmay be used

for one of the insulating |ayers and ceram c nmay be used for the

other of the insulating layers with the attraction el ectrode being
sandwi ched t her ebet ween. For exanple, when the generator device is
used only ANEoeSa WerL Wil Msphekila envibengephil8ingl ahliveh¥es in
stabl e including cases in which the generator device is attached to
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in whi e generator ice s atta to a roof “or the exterior
of a car fr.ai or_ the like, it is.,preferred.to use ceranic .
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when the attachpent object is, curved or bent, it is suitable ,to form
the instl &t i 7T ayer SR eEEETERT bPE # eS7hr shekfabR  pof yrif gblke, 1t 1s
pol yet hyl ene terephthal ate (PET), polyethyl ene _naphthal ate (PEN), or
the |iKerefooast WrenUSfclFehfmliect r F3tdtier chéeRendinge on the usage
attachi ng/ det achi ng nmeans, the thickness thereof is appropriatelz .
sel ect eanGEpandeRy, onctHethadngmlatiog 1acKs vaY & fFornerpérasprthetic
devi ceandt he |i ke, but, frontheviewpointofhandlinganddurability, it
is prefeesin ahdt thise atiiiagkrexs bé Chemeldestf oerzanic chudkt¢meaudvagy .
the attraction el ectrode be 0.02 mmor nore and 0.2 nmor |ess, and
it is noreegpeteivedofhahet hesthédbitasnatliccadhgek bdidroryiesl abtadlement
shape of a sheet or a thin plate having a thickness of 0.05 nm or
nor e ansbPedt na otutesd. of G0ddt Fuit hie , swhesbidet el Botmoshat insehackng
is the attachi ng/detachi ng neans, the generator device nay include a
layers of a flexible resin sheet of polyimide, polyethylene

terephthalate (PET), polyethylene naphthalate (PEN), or the like.
[0013] When such an electrostatic chuck is the
attaching/detaching means, the thickness thereof is appropriately
selected depending on the installation location of the generator
deviceandthe like, but, fromtheviewpoint of handlinganddurability,
it is preferred that the thickness of the electrostatic chuck
including the attraction electrode be 0.02 mm or more and 0.2 mm
or less, and it is more preferred that the electrostatie chuck be
formed in the shape of a sheet or a thin plate having a thickness
of 0.05 mm or more and 0.1 mm or less.

[0014] Further, when the electrostatic chuck is the

attaching/detaching means, the generator device may include a



booster circuit so that part of the electric power generated by the
solar cell is boosted and supplied to the attraction el ectrode of the
el ectrostatic chuck to develop the electrostatic attraction. In that
case, in order that the generator device can be maintained to be
installed even during a period in which the power generating function
of the solar cell is deteriorated such as during the night or during
rain, it is preferred to provide electric power storing nmeans such as
a batt &rgpsitera diargel capaciiyt qapeci dOrcioresdoting pdwecel @ehétsted by
power generated by the solar cell. [0015] The filmlike solar cel
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it can convert light energy into electrical energy to generate
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usi ng ANSETEGVEC R ISRFRTSHLY drhg P13kt a si de opposite
to a light receiving surface of the filmlike solar cell. By . _
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surface facing toward the attachnent object such as the external wall
of theisunkdi ppgecihbcablarligelted dmacdea ae 1t gian epnaersatl ighk fersrgy
side of the attaching/detaching neans (on a side opposite to the

at t achnero eBpetrr)iced geaegut eoefartrdioe powertrion polvat, casd, aviheriicly
for sone reason such as change in the direction of the sunlight, the

i nst al kaidvwen onec atnohe chsédie gemeratodheday,i Ceromsthequisedoint bef being
changed, by peeling off the adhesive film by hand or bl ocking

el ectricorpeEersunp ifednt &d ke atd nactdiom-eload r oskei rof ddlee to be used
el ectrostatic chuck, the generator device is detached fromthe
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again to sone other installation location. In this way, the
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| film solar cell having a power generating layer containing a compound

semiconductor whose raw materials are copper (Cu), indium (In),
gallium (Ga), and selenium (Se) are suitable.

[0016] Further, for example, when the generator device is

attached to a window, a wall, or the like outside a building, or

the generator device is attached to a roof, the exterior, or the

like of a car or the like to use sunlight outdoors, or when the

generator device is attached to a wall inside a building to use

light o©of a fluorescent lamp or the 1like indoors, the



[0017] On the ot her hand, when, for exanple, the generator device is
attached to a window, a sunroof, or the like of a building, a car, a
train, or the like to use |ight which passes through the w ndow or
the like and generate electric power indoors, the attaching/detaching
means i s provided al ong an outer peripheral portion of the filmlike
solar cell on the light receiving surface side. By attaching the
attachi ng/ detaching surface to a transparent attachnent object such

as the %BQ@M&E@P&&%Q@hiﬂ@O%eﬁth, ikhe pxfBldedcellsGaRp r&cei ¥ankbgbt,
fromthe attachi ng/ detachi ng neans side (attachment object side) to
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may be provided so as to surround an outer périphery of the filmlike
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attachent obl e¢l si dg;_ [0QL9 %%fflh%fan byusinga, transparent raterial
side of the attaching/detaching means (on a side opposite to the
attachment object) to generate electric power. In that case, when,
for some reason such as change in the direction of the sunlight,
the installation location of the generator device is required to
be changed, by peeling off the adhesive film by hand or blocking
electric power supplied to the attraction electrode of the
electrostatic chuck, the generator device is detached from the
attachment cbject once, and then the generator device ig attached
again to some other installation location. In this way, the
installation location of the generator device can be changed with
ease.
[0017] On the other hand, when, for example, the generator
device is attached to a window, a sunroof, or the like of a building,
a car, a train, or the like to use light which passes through the
window or the like and generate electric power indoors, the
attaching/detaching means is provided along an outer peripheral
portion of the film-like solar cell on the light receiving surface
side. Byattachingtheattaching/detachingsurface toatransparent

attachment object such as the window from the indooxr side, the solar



filmwhich fornms the attachi ng/ detaching neans, or formng the
insulating layers of a transparent resin such as a polyimde and
formng the attraction electrode as a transparent conductive filmor
the like of ITO zinc oxide, or the like to formthe electrostatic
chuck of transparent materials and bonding it to the |ight receiving
surface side of the filmtype solar cell, the attachi ng/detaching
surface thereof nay be attached to a transparent attachnent object

such asel WidwloWw-éc0ive heighdo8kofil dael @ tRUSE YRkl melhedrs side
generate electric power using light received fromthe attachnent
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generated using light received fromthe attachment object side, for

exanpl ejodihe. W ndow it el Chind gt el Rle e 8 méﬁhagw bebré ke

be changed with ease dependlng on the time slot time, or,

the gengy aton deyi 6 s Lanparay ecﬁ’f‘ég aBketﬁQ mnﬂ%\'\%ggaﬁﬁell

requir to be USG to generate e ower wt ease

I f
Faci i 'tSfOeE&.Vﬁf St AR R Fh R O P S o

ext or g 1ad 3 C°”5‘m§?i%h°%”s El%?f‘ﬁ‘%eaﬁ‘%% Carmrarr ta%‘% Shlp Heereor

t, some_ot her
fgg;?ld ! ntl?agtt%r a@c?la(t:relclel? an Ehcle Ia‘%:%ac%lng etac%lng means are integral

with each other, the attaching/detaching surface may be attached
to a transparent attachment object such as a window, and the solar
cell may generate electric power using light received from the
attachment object side.

[0019] Further, byusinga transparent material for the adhesive
film which forms the attaching/detaching means, or forming'the
insulating layers of a transparent resin such as a polyimide and
forming the attraction electrode as a transparent conductive film
or the like of ITO, zinc oxide, or the like to form the electrostatic
chuck of transparent materials and bonding it to the 1light receiving
surface side of the film-type solar cell, the attaching/detaching
surface thereof may be attached to a transparent attachment object
such as a window from the indoor side to cause the solar cell to
generate electric power using light received from the attachment
object side.

foo20] Also when, as described above, electric power is
generated using light received from the attachment object side,

for example, the window on which the generator device is installed



Advant ageous Effects of Invention [0022]1n the generator device
according to the present invention, by providing the solar cell with
t he adhesive filmwhich devel ops the Van der Waal s force to enabl e
repeated affixation or the electrostatic chuck which can freely
develop the electrostatic attraction as the attachi ng/ detaching
means, repeated attachnent to the attachnent object can be carried
out, and the installation |ocation can be changed and nounted with

ease. FRuf her chﬁﬂgeé%ﬁfh Rlde aageaa@ﬁgaéﬁ t@ieeﬁafnbcs Povern ehkegiivehy,
and efficiently or exanple, electric power can e
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EXamAngs [O0023fFIG "1 1s an explanatory perspectlve vi ew for
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[0021] The electric power generated by the generxator device
may be used for facilities in the building, facilities in the car,
or the like using, for example, a connection terminal which can
be connected to an external load and which is provided in the solar
cell, or, may be stored in a storage cell oxr the like to be used

at some other location.

Advantageous Effects of Invention

[0022] In the generator device according to the present
invention, by providing the solar cell with the adhesive £ilm which
develops the Van der Waals force to enable repeated affixation or
the electrostatic chuck which can freely develop the electrostatic
attraction as the attaching/detaching means, repeated attachment
to the attachment object can be cérried out, and the installation
location can be changed and mounted with ease. Further, the solar
cell can generate electric power effectively and efficiently. For
example, electricpower canbe generatedwhennecessarybyanecessary

amount.

Brief Description of Drawings
[0023] FIG. 1 is an explanatory perspective wview for

illustrating a generator device of a first embodiment according
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to the present invention. FIG 2 is an explanatory sectiona

view for illustrating a state inwhichthe generator device of the
first enbodinent is attached to an external wall and generates
el ectric power. FIG 3 is an explanatory sectional view for

illustrating a state in which a generator device of a second

enbodi ment according to the present invention is attached to a w ndow
fromthe inside of a building and generates electric power.

FIG 4 ticc tthesghermdntc ixpdtiadror y di agram for illustrating the

generator device of the second enbodi ment. FIG 5is an
expl anat or yplrme vizewsf ah ekbushaabi-pgsacoesanat oiedevbeei pfudtiiidy a
enbodi nent according to the present invention. FIG 6 is an

expl anafafve HGhieAdhad Ve Mo BEVSEE BlF i A SEALRLLAYAEARLRG ttached
generator device of the thirdenbodinent is attached to a w ndow from

the | nsicleDlos diid 0o ANh S NEIALAS L SLLLG PYler FIG 7

Is an explanatory sectional viewfor ustrating "a generator device

of a fourth egpodi;ment ,acCORILAG Loyt BECPEEREN w1 BYEPLL Ot 1ustrating a

state in which a generator device of a second embodiment according
to the present invention is attached to a window from the inside
of a building and generates electric power.

FIG. 4 is a schematic explanatory diagram for illustrating
the generator device of the second embodiment.

FIG. 5 is anexplanatoryplanview for illustrating a generator
device of a third embodiment according to the present invention.

FIG. 6 is an explanatory sectional view for illustrating a
stateinwhichthe generatordeviceof thethirdembodiment isattached
to a window from the inside of a building and generates electric
power.

FIG. 7 is an explanatory sectional view for illﬁstrating a
generator device of a fourth embodiment according to the present

invention.

Descriétion of Embodiments

[0024] A generator device according to preferred embodiments
of the present invention is described in the followingwith reference
to the attached drawings. Note that, the present invention is not

limited to the following description.
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Description of Enbodi nents [0024] A generator device according to
preferred enbodi nents of the present invention is described in the
followng with reference to the attached drawings. Note that, the
present invention is not limted to the follow ng description.
Enbodi ments [0025] [First Enbodi nent] FIG 1 and FIG 2
illustrate a generator device 1 according to a first enbodi nent of
the present invention.

Embodiments
[0025] [First Embodiment]

FIG. 1 and FIG. 2 illustrate a generator device 1 according
to a first embodiment of the present invention.

Ag illustrated in FIG. 1, the generator device 1 of the first
embodiment uses as a solar cell 4 a film-type amorphous silicon
thin film solar cell (Sunslick-7W manufactured by VHF/Switzerland)
which has a size of 350 mmx695 mmx1.2 mm in thickness and which
weighs 480 g. A connection terminal 5 which can be connected to
an external locad is attached to the solar cell 4. Further, as
attaching/detaching means, an adhesive film 6 formed of a silicone
resin having a thickness of 100 ym (manufactured by Fuso Rubber
Co., Ltd. under the trade name Sirius) is used. The adhesive £ilm
6 is cut out so as to be gized substantially similarly to the solar
cell 4, and a rear surface of the adhesive film 6 is bonded by an
adhesiveontoasurfaceofthesolarcelloppositetoalightreceiving
surface 4a thereof so as to be integral. The adhesive f£ilm 6 has
an attaching/detaching surface 6a which has minute protrusions
formed thereon to develop pressure-sensitive adhesive force due
to very weak intermolecular force to enable repeated affixation.
[0026] When the generator device 1 according to the first
embodiment isused, asillustratedinFIG. 2, forexample, byattaching
the attaching/detaching surface 6a of the adhesive film 6 to an
external wall 2 of a building, the light receiving surface 4a of

the solar cell 4 can receive sunlight to generate electric power.
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As illustrated in FIG 1, the generator device 1 of the first

enbodi nent uses as a solar cell 4 a filmtype anorphous silicon thin
filmsolar cell (Sunslick-7Wmanufactured by VHF/ Switzerl and) which
has a size of 350 mMmx695 Mx1.2 mMmin thickness and whi ch wei ghs 480
g. A connection termnal 5 which can be connected to an external | oad
is attached to the solar cell 4. Further, as attaching/detaching
nmeans, an adhesive film®6 fornmed of a silicone resin having a

t hi ckn@$e 9éndHot pme(lrmmtfiachowed chy helseeBubie s Gead shtt asiadesutdieor
trade nane Sirius) is used. The adhesive film®6 is cut out so as to
be sizadghtisicapikahty WrmdAddvig thikec Sohédt C6h lceAmidad . I &dlrther,
surface of the adhesive film6 is bonded by an adhesive onto a

surfacenef gbhersebar aeelbe OPRESHERaERaBLEI SRbm AL IItRE U {288 Favith
thereof so as to be integral. The adhesive film6 has an

at t achicl@/-ds} e8I MG HE A6 B8 WAL 54/ Has - Bh IHE & RFRlLk L@Aeﬁ%hteoardﬁéﬂswe

thereon to geve | op pressure-sensitive adhesive force due to very weak

inter m%'ﬁ%#'s%gfeﬂ%ﬁﬁ t Qn naflg, r?[‘ﬁga'%&qe?afté n%ar%é\%'ce [0926] Xmﬁna& h&-om

generator devi accor |ng to irst e rment 1s use

illust e ttac {s

attachlrtﬁlt& gnts |1%1?1?r ace g‘a@&o%ﬁtﬁy% %ersldln\r/&g Q,I 1§Jtt3, an eax ernhalc
wal | 2 of a bui dln

f f h
cel | 4%€4n SCE HF.@hFU?8n8e $;¥%EgFZ§{r$Ce Wit fnd @ E%aChed

generat ed .el ect |c ower can be ed fo alo such as an out

l'i ghti ﬁ‘&ale’x’E‘-%%‘é 1&% VF%“ E’SHE €ti v Wﬁa$e%erﬁ?t trlc
the generator device 1 is detachable fromthe external wall 2 Wit h
ease bYp¥EFi-ng of f the attaching/ detaching surface 6a of the
adhesive film6 by hand, and thus, the generator device can be noved
fron1tHéoﬁﬁétdﬁﬁ&?ﬁ@nfmgéﬁ¥¥%#$ﬁh th ease and sinplicity so as to be,
for exanple, housed during the night or during rain and attached

agai n next mBAF-ng AR thhd ldpstirets s generabogedrvice klassonding
power. [0027] [ Second Enbodi nent ] FIG 3 and FIG 4
illustiete scgondr amboddewinte of abeo pdiesgntto imvesddmn .enbodi nent  of
the present invention. In the second enbodi nent, as
illustrated n A& Secandekebtbddskati,c ahutklistsatedd ias #he. 3, an
attachi ng/ detachi ng nmeans. The el ectrostatic chuck 7 is fornmed of

t ranspafentrogtarial shaskdgsds beedbalsowhand tits didmdedcdricd itnke ndaghi.
receiving surface 4a of the sanme filmtype solar cell 4 as that used

i n t heTher sl ceRodicaRAl sl NO il FBSHRK baPe rdeyhhery dederials as
pressure-sensitive adhesive) manufactured by VIGeQnos Corporation to

formt aesa%%at BE180VAsE s bRRET beRl ¥het ](‘Qgﬁf_ ANSE $Mhg %@'rfaééf&la
each of which is sized substantially simlarly"to the solar cel

and haaf%§$g5$eﬁa ft[ﬂ) IF-2K 8 4055&%%5&@&{105 Pfrét'e%ddament

used as a ftirst |ns ayer 8a and an aV|ng

Lrgcgngﬁaﬁgin$n1neég%askgklSbrOV|%ed§P§§gtspareﬁ€ %ﬁl éﬁ(ﬁ]éaﬁégi

el ect rr%guelu%ac@uredck!)1 mteQ\{leosehggpoggglon to form the generator device
1. S8pecifically, two transparent PET films each of which is sized
substantially similarly to the solar cell 4 and has a thickness
of 0.5 mmare prepared. Oneof the films isusedasa first insulating
layer 8a and an ITO f£ilm having a thickness of about 0.3 pm is vapor
deposited on one surface thereof via a predetermined mask to provide

a transparent attraction electrode 9 in which positive electrode
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portions 9a each having a width of 0.7 mm and negati ve el ectrode
portions 9b each having a wwdth of 0.7 mmare alternately arranged
like the teeth of a conb at an interval of 0.7 mm The ot her
polyimde filmas a second insulating |ayer 8b is bonded so as to
cover the attraction electrode 9 on the PET film by using transfer
t ape (doubl e-sided pressure-sensitive adhesive) manufactured by

VI G enos Corporation to obtain the electrostatic chuck 7.

[ 0028] Fysihesns t e genenaiwingdeviGRith agcordi Ag kadt Hegsegoadelectrode
enbodi ment i ncludes an electric power controller 12 mhlch connects

the sol gbreebhs bRRAINEA0L BG4 Al ©£CHUS knnl -a1RS alllckdsbkat ©dat-Panged
FIG 4, the electric power controller 12 includes a booster circuit

10 for P?Qé%h%gz%]@@h BEeClihb RONRE ngeRchatsdo by phhie sakayrcal ofylﬁﬂae

boosts part of e electric power at about 10 V generated by

I t
he el et Bfad Sune 19 eE R Beved PO O %%f?%i%%%e
Further, Lhe.el g¢tLhecpauar contyalle yp%f ERELUIES 1AL 08 GAPACL Y ape

capaci t of aving~an "energy capaci out WEEN
solar ¢ ooster circui a;zlto st.ore the.electri
SO

.th
power ggfh%?’%}%asb@ &hePESFEPrEeFFnﬁlEﬁHe 5.V v e M HREH T e ‘%we]PY
gener at j n(g abili t%( of the.solar cell S tefgorarl I% togg dl&
reduced’ 1 BeSHBPR %rlg%?ﬁ%aﬁt?%ab%met% AT BFELHOstALFE Ehuck
7. Further the electric power controller 12 is provided with_a
vol t age [e%¢8ke swi tWH@IWHBWQ%%Qﬁé’éC% PAFOrSing &3 kectegond
to the booster circuit 10. By using the voltage source switch 13 to
turn on?®pediments dmalydsss aneeted et HomereroCPRET el et ros ALCE CopReRES
7, the electrostatic attraction on the surface of the first
i nsul at g dulper c8d lof ame@ Wleelegsrasitetéfuekugkas. t e illustrated in
attachi ng/ det achi ng surface can be devel oped or can be bl ocked.
[ 0029] WWen 4t hehgenlercitoic gewierecdnceblar ig toclhdeser bodsérodinenit
isused, as illustratedin FIG. 3, for exanple, byattaching the first
i nsul atimgidnayeroBd gf thiecetkettriospaver gdmuekated oy he solar cell 4,
attachi ng/ det achi ng surface to a wi ndowpane 3 through which sunli ght
passes dfidrbéder s neoct off dshedfeladudildipagert Be bbght necwi yengrated by
surface 4a of the solar cell 4 can receive sunlight through the
el ect r oshaldda a6heek1 £d eneed ot powds par ghdutel erd sl Delarehét@ssary
el ectric power. The generatedel ectri cpower canbe used forvarious

ki nds 0of o @HERITRIHE RGIEEhYER 7THREGEPETES thek It atS.c FHE+A8Fion.
t he generator device 1 can release wth ease the electrostatic

attr aCtF@f‘tﬁ’@E’e|t@ll%99188tH_‘8 Fﬁ%&@@bﬁ%@ﬂéfﬁ?&n@ﬁhﬁ%@a %Lrb]%eca%amty

el ectrostatic chuck 7 by tu ng off the voltage source sw tch

and thué%)é%ft&”ﬂf%é&lf@ dz%ﬁcéeﬂgr ”@ Of c Jeyk Cerb gt % gﬂﬁﬂ %‘&Q&n

changed ease 1n acco WI directron o

Wien ‘el 661 LILG ROy 1 ng rgf’gﬁé%}o%%ee%dc??{éuff 1'69s£ ne, ten% g%%g%hfebéfegtrlc

chuck as ?ﬁ'e gttac aching means in € pOossS

T AL S q‘i“oagt%e T A e

reliabilit 00 d_ Enbodi nt{]é(? %

11 ust r%?‘%gjég%@ﬁé 5 9hb1 CEY PheBsr irhaT G5 1 ris FeaRgsarINi SpPped

the present invention._ The generator device 1 of the third_ enbodi nent

uses t He¥r LHaiced, be able td supply electric power to the electrostatic
chuck 7. Further, the electric power controller 12 is provided with
avoltage source switch13. Thevoltage source switchl13 isconnected

to the booster circuit 10. By using the voltage source switch 13

to turn on/off the supply of electric power to the electrostatic
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filmtype solar cell 4 as that used in the first enbodi nent, and the
el ectrostatic chuck 7 is affixed along an outer peripheral portion on
the light receiving surface 4a side (that is, an outer frame portion
outside a region having the anorphous silicon thin filn) by using
transfer tape (doubl e-sided pressure-sensitive adhesive) manufactured
by VIG eQnos Corporation. Further, the electric power controller and
the like are simlar to those in the second enbodinent. [0031] The

el ect r odtuatki @, chbekeYe¢srdéoraptc tar tendtriomne-dn kaiesguaganst of otle dtikest
light to be received by the Iight receiving surface of the solar

cell, dm@dulatfiorgredager n8eheofol thai nglefirsstativo Kalptok 7 as the
(trademark) filnms manufactured by DU PONT- TORAY CO., LTD. each having
a t hi clgtesshahd@gpaariagpreapf=adt daie ef ddelfdded dis amebasplocked.
first insulating | ayer 8a and a carbon electrode is fornmed to have a
thi ckngg®26f] 18 pmgbynprihngl igegea tone detiriface heypefing ad the second
predeterm ned mask to provide an attraction electrode 9 in which

posi ti waRlBGlarRdEs ROLE ] @RS 198: faG Jvh PEGA W ﬂs:laesa&mglz, BRAthching

negative el ectrode portions 9b each having a width of 7 mm are
al ter natgl h@%&amﬂgqmt&ﬁgt heyieedd Of LRTRRLARAALCEMBEKOY &s &he

mm The ot her Kapton (trademark) filmas a second insulating |ayer 8b

| 5 DONRd 36, 3% AR GBI e ALLL REU M ELFERARTE Br 6 %ﬂzgéﬂrﬁyight

usi ng transfer tape ( ed pressure-Sensitive adhesiv

Chuck PRI #ﬁ%ﬁ?&fog?r?%ég r ?%%%“ﬁ%%ﬁﬁiﬁ%ﬂr%gﬂ??%%%’é%ﬁ%ﬁé%&face
It syl S TR BE0n L Ren oy BN FERCE R ERPstptrostatic

attachnment to a w ndow pane fromthe indoqgr side or the |ike and can
e LoodTsE 3 TOMST P vt TPA eI G BREERy Lt e aHA T BhCC ERLC R -
receiving surface of _the solar cell 4 is covered with nothing, and
thus, CHRFRRAIIFIRCLREtEASPOURTIGR ReESRE TG 1M K 1RfE ofRmeipment
generating efficiency is nore excellent. [0033] [Fourth Enbodi ment]

FI G 7 doringsitest &4 aa thenepangetden sermigadobdi mrrlener £ dite [generator
enbodi ment of the present invention. The generator device 1 of
t he fodericenboghmaitcarsesi theasardd ¢lestirqetablaptégpctaondnitenna
in the first enbodinent, and an electrostatic chuck 7 is provided so
as to sur roduenc tane aduitngy/ qeareiqihiery sthdieanf .o fTHeheata lesti g et lac ek 7
surface which is a first insulating |ayer 7a of the electrostatic
chuck By sufrhisk offhthbevdlgige renetad myituif ace ahdt hbusol @ne celddow
4. A support sheet which is a two-side coated Kapton (tradenmark)

sheet havivhgca thé ddrestadr aeauicelit gttashadfifdxetd ehanyedrwstih fese
side thereof so that the solar cell 4 and the electrostatic chuck 7
are i ntiegidlcoMdah@ach tof kel dhiRebRisncagsechthsusl eght OStitdic &luteke il
can be forned simlarly to the electrostatic chuck in the third

enmbodi ?%El{)er and diereletd N RGO ald e daid-ddiad i K&& as the

simla thos€ in the second enbodi rrent.
attaching/detaching means in this way, the possibility that the

electrostatic attraction is reduced with time is low, and thus,
the generator device can be used for a long time with reliability.
[0030] [Third Embodiment]

FIG. 5 and FIG. 6 illustrate a generator device 1 according
to a third embodiment of the present invention.

The generator device 1 of the third embodiment uses the same
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[ 0034] The generator device 1 according to the fourthenbodi nent can

be, simlarly to the case of the third enbodi nent, used for a |long

time with reliability, and in addition, the |ight receiving surface
of the solar cell 4 is directly attachable to an attachment object
such as a wi ndow, and thus, the power generating efficiency is nore
excell ent. Reference Signs List

film-type solar cell 4 as that used in the first embodiment, and

theelectrostaticchuck 7isaffixedalonganouterperipheral portion

on the light receiving surface 4a side (that is, an outer frame

portion outside a region having the amorphous silicon thin £ilm)

by using transfer tape (double-sided pressure-sensitive adhesive)

manufactured by VIGteQnos Corporation. Further, theelectricpower

controllerand the like are similar to those in the second embodiment .

[0031] The electrostatic chuck 7 is formed to be frame-like

s0 as not toblock 1light to be received by the light receiving surface

of the solar cell, and is formed as in the following. First, two

Kapton (trademark) films manufactured by DU PONT-TORAY CO., LTD.

each having a thickness of 50 um are prepared. One of the films

is used as a first insulating layer 8a and a carbon electrode is

formed to have a thickness of 18 ym by printing on one surface thereof

via a predetermined mask to provide an attraction electrode 9 in

which positive electrode portions 9a each having a width of 0.7

mm and negative electrode portions 9b each having a width of 0.7

mm are alternately arranged like the teeth of a comb at an interval

of 0.7mm. The other Kapton (trademark) film as a second insulating

layer 8b is bonded so as to cover the attraction electrode 9 on

the film by using transfer tape (double-sided pressure-sensitive

adhesive) manufactured by VIGteQnos Corporation to obtain the

electrostatic chuck 7 which is formed of the frame by punching.

[0032] The generator device 1 according to the third embodiment

can be, similarly to the case of the second embodiment, used through
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[ 0035] 1generator device 2 ... external wall (attachnent object) 3 ..-

wi ndow (attachnent object) 4 ... solar cell 4a ... light receiving
surface 5connection termnal 6 ... adhesive film (attaching/detaching
nmeans)

attachment to a window pane from the indoor side or the like and
can be used for a long time with reliability, and in addition, the
light receiving surface of the solar cell 4 is covered with nothing,
and thus, compared with the case of the second embodiment, the power
generating efficiency is more excellent.

[0033] [Fourth Embodiment]

FIG. 7 illustrates a generator device 1 according to a fourth
embodiment of the present invention.

The generator device 1 of the fourth embodiment uses the same
film-like solar cell as that used in the first embodiment, and an
electrostatic chuck 7 is provided soas to surround an outer periphery
thereof. The attaching/detaching surface which is a first
insulating layer 7a of the electrostatic chuck 7 is flush with the
light receiving surface of the solar cell 4. A support sheet which
is a two-side coated Kapton (trademark) sheet having a thickness
of about 0.1 mm is affixed to a rear surface side thereof so that
the solar cell 4 and the electrostatic chuck 7 are integral with
each other. In this case, the electrostatic chuck 7 can be formed
similarly to the electrostatic chuck in the third embodiment, and
the electric power controller and the like are similar to those
in the second embodiment.

[0034] The generatordevice laccording tothe fourthembodiment
can be, similarly to the case of the third embodiment, used for
a long time with reliability, and in addition, the light receiving

surface of the solar cell 4 is directly attachable to an attachment
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7 ... electrostatic chuck 8insulating |ayer 8a --. first insulating
| ayer 8b ... second insulating layer 9 ...attraction electrode 9a ..
positive el ectrode portion 9bnegati ve el ectrode portion

object such as a window, and thus, the power generating efficiency

is more excellent.

Reference Signs List

[0035] 1 -+ generator device

2 -+- external wall (attachment object)
3 --- window ({attachment object)

4 +++ golar cell

4a +-- light receiving surface

5 «-- connéction terminal

6 +++ adhesive film (attaching/detaching means)
7 -+ electrostatic chuck

8 +++ insulating layer

8a .-+ first imnsulating laver

8b +++ second insulating layer

9 ---attraction electrode

%a +:+ positive electrode portion

9b --- negative electrode portion

10 -+ booster circuit

11 --- large capacity capacitor

12 +++ electric pdwer controller

13 .-+ wvoltage scurce switch

14 .-+ support sheet

18



10 booster circuit 11 ... large capacity capacitor 12
el ectric power controller 13 ... voltage source switch 14 ... support
sheet O ains

Claims

[Claim 1] A detachable generator device, comprising:

a film-like solar cell; and

attaching/detaching means for allowing the film-like solar
cell to be attached to and detached from an attachment object at
an installation location,

wherein the attaching/detaching means comprises an adhesive
film having an attaching/detaching surface which develops Van der
Waals force to enable repeated affixation, or an electrostatic chuck
for forming an attaching/detaching surface by turning on/off a
voltage source connected to an attraction electrode sandwiched
between two insulating layers to freely develop electrostatic

attraction on a surface of at least one of the insulating layers.

[Claim 2] Adetachable generator device according toclaiml, wherein
the attaching/detaching means is provided along an outer peripheral
portion of the film-like solar cell on a light receiving surface
side, the attaching/detaching surface is attached to a transparent
attachment object such as a window, and the solar cell generates

electric power using light received from the attachment object gide.

[Claim 3] Adetachable generator device according to ¢laiml, wherein
the attaching/detaching means is provided so as to surround an ocuter
peripheryof the film-like solar cell sothat the attaching/detaching

surface is flush with the solar cell, a support sheet is affixed
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[Claim1l] A det achabl e generator device, conprising: a filmlike

solar cell; and attachi ng/ detachi ng neans for allow ng the
filmlike solar cell to be attached to and detached from an
attachnment object at an installation |ocation, wherein the

attachi ng/ det achi ng means conpri ses an adhesive film having an
attachi ng/ det achi ng surface whi ch devel ops Van der Waals force to
enabl e repeated affixation, or an electrostatic chuck for formng an

attachi g/ det-agh RerFeldeaca dy tnsrdsg 88/ ehhtachel RO/ S UKL and the
connected to an attraction el ectrode sandwi ched between two

i nsul até@@a&ﬁi’ﬁé?dé@a&ﬁ Jny neNe! oprel el st Al | Gidht réaedh O%t@iéxa the
surface of at |east one of the insulating layers. Cla|n1 2]

det aChaQE Qﬁﬂ? ?&Qfaéﬂﬁg %u%%%rédi egttt?cﬁle@l'% ; T 3;% Qt]:achment

at t achi ng et ac Ing means i s provi ong an outer periphera

porti Ot%]gj av%??%(:fdﬂ Q';'; d—:leis glary ce %heogofa:!: c%litlh%%?%é{%&? realércft%% power

si de, |ng surface 1s attac nsparen

h bj h h |
ol cot 11T Hatot SBRF nhSPe B, EeRVEbe FAER PRnSt Mhmifeh FERF bt °Si ce.

[Claim3] A detachabl e generator deV|ce according to claim1, wherein
the attachi ng/ detaching neans is provided so as to surround an outer

periphe of the fi solar cell _so,that the attaching/det hln
surface aWéErﬁﬁFFﬁCJﬂﬁg%&%’r@f@éﬂqr %Vﬁﬁ‘bﬁ&FPréiﬁé‘&ttc?ghagFlﬂx'e‘d ere?

the adhesive film or the electrostatic chuck which forms the
attaching/detaching means is formed of a transparent material and
is bonded to a light receiving surface side of the film-type solar
cell, the attaching/detaching surface is attached to a transparent
attachment object such as a window, and the solar cell generates

electric power using light received from the attachment object side.

[Claim 5] Adetachable generator device according toclaiml, wherein
the attaching/detaching means is provided on a side opposite to
a light receiving surface of the film-like solar cell, the
attaching/detaching surface is attached to the attachment object,
and the solar cell generates electric power using light received

on a side opposite to the attachment object.

[Claim 6] A detachable generator device according to any one of
claims 1 to 5, wherein the generator device further comprises a
booster circuit, and part of electric power generated by the solar

cell is boosted and supplied to the attraction electrode of the
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to a rear surface side thereof so that the solar cell and the
attachi ng/ detaching nmeans are integral with each other, the
attachi ng/ detaching surface is attached to a transparent attachnent
obj ect such as a wi ndow, and the solar cell generates electric power
using light received fromthe attachnent object side. [Caim4] A
det achabl e generator device according to claim11, wherein the

adhesive filmaor_the el ectrostatic chuck jch forns_the .

L1 achi T SRR TR TGt | S0 (O Wk Tof ChE 1 LQpEr B bt 2F FERCHIRR o
bonded to a light receiving surface side of the filmtype solar cell,
the attaching/ detaching surface is attached to a transparent
attachnent object such as a wi ndow, and the solar cel| generates

el ect ri CieoMer7 lud (P13 YRP e IR T AT R 21t 3 RPFEHRY oFp ity i, Of
[Clain15!.A det achabl e generat or device according to claim1, wherein
t he at tHEHMY! Gettachiege e &RS insWadvirgetr e afernéngipese techwostatic
| ight receiving surface of the filmlike solar cell, the

at t achidydetcmtimigs rfetidolis msfachdteatos t he attachnment object, and
the solar cell generates electric power using |light received on a
side opposite to the attachnent object. [C aim61l A detachable

gener ator device according to any one of clains 1 to 5, wherein the
generator device further conprises a booster circuit, and part of

el ectric power generated by the solar cell is boosted and supplied to
the attraction electrode of the electrostatic chuck to devel op the
el ectrostatic attraction. [Claim7] A detachable generator device
according to any one of clains 1 to 6, wherein the insulating |ayers
formng the electrostatic chuck conprise flexible resin sheets.
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