DESCRIPTION METHOD OF MANUFACTURING PHOTOELECTRIC
CONVERSION DEVICE Technical Field [00011 The present invention
relates to a method of manufacturing a photoelectric conversion device,
and particularly to a method of manufacturing a photoelectric conversion
device in which selective dye adsorption can be performed easily.
Background Art :0002] Researches into dye sensitized solar cells as next-
generation solar cells to replace a silicon (Si) type have recently been
conducted widely. ;00031 The dye-sensitizeg.solar cell has features
including an easy manufacturing process and an ability to be provided
with design quality. As an example of design quality, a solar cell having a
plurality of colors would be able to be installed without impairing the
lexternal @ppearanceof anapparatusoan eieotronicsodevics, 202 mlding:
or the like on which to install the solar cell, which is considered to lead to
further spread of solar cells.
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ool

ih

The present invention relates to a methed o
manufacturing a photoelectric conversion device, and
particularly tc a method of manufacturing a photoslectric
conversion device in which selective dye adsorption can

be performed easily.

Background Art
10006z2]

REesearches into dye sensitized solar cells as next-
generation solar cells to replace a silicon (Si) typs
have recently been conducted widely.

[Go031

The dye sensitized sclar cell has features
including an easy manufacturing process and an ability to
be provided with design quality. As an sxample of design
guailty, a solar cell having a plurality of cclors would
be able te be installed without impairing the external

appearance of an apparatus, an electronics device, a



[0004; As for applications, the dye sensitized solar cell may be applied to
for example power supplies of various electronics devices such as
portable chargers, portable music players, personal computers, electronic
cameras, recorders, portable telephones and the like, clocks and
calculators in. which silicon solar cells’and the like have conventionally
been used, windowpanes, and walls, as well as signs, billboards and the
like placed outdoors. [00051 The present applicant has previously
rRropesed Ratephocumentd, for example, ‘ass=a pethadhef sclar cell,
manufacturing a dye sensitized solar cell of this kind. [00061 in addition,
warl elementcetermininga colot #xa dye sensitized sobarceell isfa dye. A
process of manufacturing the dye sensitized solar cell needs a so- called
cseléctive dye adsorption technique that makes an arbitrary dye adsorbed
at an arbitrary position on a nanoporous semiconductor electrode. [00071
[2 G& fnethod using an ink jet printer has been proposed as a method of

fabricating a solar cell having a plurality of colors. = .
As for applications, the dye sensitized solar cell

may be applied to for example power supplies of varilous
electronics devices such as portable chargers, portable
music players, personal computers, eiectronic cameras,
recorders, portable telephones and the like, clocks and
calculators in which silicon solar cells and the like
nave cenventionally been used, windowpanes, and walls, as
well as signs, billboards and the like placed cutdoocrs.
(00051

The present applicant has previously proposed
Patent Document 1, for exampls, as a method of
manufacturing a dye sensitized solar cell of this kind.

in addition, an element determining a color in &

}...L

dye sensitized solar cell is a dye. A process of

-

manufacturing the dyve sensitized solar cell needs a so-
called selective dye adsorption technigue that makes an
arbitrary dye adsorbed at an arbitrary position on a

nanoporous semiconductor electrods.
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Prior Art Document Patent Document [00081 Patent Document
Japanese Patent Laid Open No. 2005-259548 Summary of the Invention
Technical Problem [0009; However, with the conventional techniques
including Patent Document 1, it is difficult to perform selective coloring
with dyes when the dyes are to be adSorbed on a semiconductor
electrode. There is thus an increasing desire to perform selective dye
adsorption easily. [0010] In addition, according to the proposition to use
an ink jet printeras deseriped-above, ithasheenreported thatfinercposed
selective coloring as in a picture is possible. However, because the
:senaicepaductor electrade of a-practical solax celthas athickness of 5 pm
to 30 pm, it 4 is considered that to apply a sufficient amount of dye to the
dhnerpart of the semicoaductor electrode needs a method of performing

the application repeatedly, for example. This may greatly lengthen a time
of occupation of the device.

FPrior Art Document
Patent Document
(000G}
Patent Document 1: Japanese Patent Lald-Open No.

2005-259548

Summary of the Invention
Technical Problem
(6009]

However, with tThe conventional technigues including
Patent Document 1, it is difficult to perform selective
coloring with dyes when the dyes are to be adsorbed on a
semiconductor electrode. There is thus an increasing
desire to perform selective dye adsorption sasily.

[10010]

In addition, according to the proposition to use an

ink jet printer as described above, it has been reported

that fine selective colering as in a picture 1s possible.

g

However, because the semiconductor electrode of a

practical solar cell has a thickness of 5 um to 30 pm, it



[0011] The present invention has been made in view of such a situation,
and is to enable selective dye adsorption to be performed easily when
dyes are adsorbed on a semiconductor electrode in the manufacture of
an photoelectric conversion device SliCh as a dye sensitized solar cell or
the like. Technical Solution [0012] A method of manufacturing a
photoelectric conversion device according to one aspect of the present
invention includes: a step of placing a partition member having a partition

swalkeha predetgrmined shapeaver a: semiconduetor elecirode forthes to
photoelectric conversion device, and making predetermined dyes

radsorbed by putting tlifferentdye solutions inreacheaftsections divided:by
the partition wall; and a step of removing the semiconductor electrode
riravinglthetdyes-ddsorbed it predetermirrediregionsicosrespording o the
sections from the partition member after passage of a predetermined
atire{0013] Theparttioremember hed @ Shape of & €BAtalferc/pertiavhig:
a bottom part, and in the step of making the dyes adsorbed, after the dye
Folitiohs @ré gt in the
[0011]

The present invention has been made in view 0f such
a situation, and 1s to enable selective dye adscorpticn to
be performed easily when dyes are adsorbed on a
semiconductor electrode in the manufacture of an
photoelectric conversion device such as a dye sensitized

sclar cell or the like.

Technical Solution

& method of manufacturing a photoelectric
conversion device according to one aspect of the present
invention includes: a step of placing a partition member
having a partition wall of a predetermined shape over a

semiconductor electrode for the photoelectric conversion

device, and making predetermined dyes adsorbed by putting

o,

ifferent dye soluticns in each of sections divided by
the partition wall; and a step of removing the
semiconductor electrode having the dyves adsorbed in

predetermined regions correspending to the secticns from



sections of the partition member, the semiconductor electrode is placed
on an opening side of the partition member, the partition member of the
container type is sealed, the partition member sealed in that state is
inverted, and the dyes are adsorbed in the predetermined regions on the
semiconductor electrode, the predetermined regions corresponding to the
sections. ;0014; The partition member has a hollow shape, and in the

step of making the dyes adsorbed, the partition member is placed over
he semieardusionelesttade, the dye=selutiens:aresinjectetttremamed
opening side of the partition member in a state in which a bottom part of
ttheepartition member is the semiconductor electrode, and the dyes are
adsorbed in the predetermined regions on the semiconductor electrode,
thé predetermined regions corresponding to the sections. [0015] 6 The
partition member is formed of a first partition member having a first section
and the S&coriEpartition maéniber haing & sédoritEsection différentftdm
the first section, and in the step of making the dyes adsorbed, after a dye
Gy atsobet i afirsPiegith it fie SEHicoRdidtsr sleélrode, the firsts 7

region corresponding 1 _ L
dyes adsorbed, &fter the dye solutions are put in the

sections of the partition member, the semiconductor

electrode 1s placed on an opening side of the partition

Fh

member, the partition member of the contalner type is
sealed, the partition member sealed in that state is

inverted, and the dves are adsorbed in the predetermined

regions on the semiconductor

)

lectrode, the predetermined

ne

t

regicons corresponding to ections.

n

(00341

The partition member has a hollow shape, and in the
step of making the dyes adscrbed, the partition member is
placed over the semiconductor electrode, the dye
solutions are injected from an opening side of the

partiticon member In a state in which a pottom part of the

i

partition member is the semiconductor electrode, and the
dyes are adsorbed in the predetermined regions on the
semiconductor electrode, the predetermined regions

corresponding to the sections.
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to the first section, by the first partition member, a dye is adsorbed in a
second region different from the first region on the semiconductor
electrode, the second region corresponding to the second section, by the
second partition member. [0016] The semiconductor electrode and the
partition member are bonded to each other by an adhesive, or press-
fitted to each other by a gasket. [0017] The partition member and the
semiconductor electrode are bonded to each other by decompressing an
internal space-efthemattitien-memberby-a vaeuum pumr ir astaterinit ion
which the partition member is sealed. [0018] The photoelectric conversion

ndenice isra dye csensitized solarccello [0049] 7 tinca pwethodiopartition
manufacturing a photoelectric conversion device according to one aspect

mfthe présentninvention; @ partition fismbeérfhaving a partitor-wall 6f 25t
predetermined shape is placed over a semiconductor electrode for the
pHotoslBctriRTcbnversior deVies, predeiéimified tyes &ré adiS6edsy
putting different dye

after a dye 15 adsorbed in & first region on the
semiconductor electrode, the first region corresponding
to the first section, by the first partition member, &

)
poel

ent from the

Fh
=

dye is adsorbed in a second reglon dif
first region on the semiconductor electrode, the second
region corresponding to the second section, by the second
partition member.
[0016]

The semiconductor electrode and the partition

mempber are bonded to each other by an adhesive, or press-

o

o

fitted to each other by a gasket.

The partition member and the semiconductor

electrode are bonded to each other by decompressing an

t

internal space of the partition member by & vacuum pump

{

}

in a state in which the partition member is sealed.
roois;

The photoelectric conversion device 1ls a dye
sensitized solar cell.

{0019



solutions in each of sections divided by the partition wall, and the
semiconductor electrode having the dyes adsorbed in predetermined
regions corresponding to the sections is removed from the partition
member after passage of a predeterm]ined time. Advantageous Effect
[0020] As described above, according to one aspect of the present
invention, selective dye adsorption can be performed easily. Brief
Description of Drawings [0021] [FIG. 11 FIG. 1 is a sectional view of
assistaneeg in: explaining.the.sten.efa dye adsorbing.prosess i@ which the
present invention is applied. [FIG. 2] e FIG. 2 is a diagram of assistance
dnexphaining the: step-ofthe cyeadsorhing processdawhich thespresentnt
invention is applied. [FIG. 3] FIG. 3 is a diagram of assistance in
axplainingthe sstep of the dye adsorbingprotess to whichithepresentl of
invention is applied.

a precetermined shape 1s placed over a semiconductor

electrode for the photoelectric conversion device,
predetermined dyes are adsorbed by putting different dye
solutions in each of seactions divided by the partition
wall, and the semiconductor electrcede having the dyes
adsorbed in predetermined regions corresponding to the

sections is removed from th

W

partition member after
passage of a predetermined time.
Advantagecus Eifect
{00207

As described above, according to one aspect of the
present invention, selective dye adsorption can be

performed easily.

Brief Description of Drawings
100211

rorsr |
TEPIG. 11

&)

FIG. 1 is & secticnal view of assistance in
explaining the step of a dye adsorbing process to which

the present invention is applied.
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Mode for Carrying Out the Invention [0022', Embodiments of the present
invention will hereinafter be described with reference to the drawings.
002 A process of manufacturing a dye sensitized solar cell is performed
according to steps (1) to (7) below, for example. [0024' (1) Laser scribing
process (2) Screen printing process éB) Annealing process (4) Dye
adsorbing process (5) Laminating process (6) Electrolytic solution
injecting process (7) Injection port sealing process 9 0025] To explain
briefly, inrsuch a manufagiusing-proeess; sfirsts {hra ransparent substrafethe
such as a conductive glass or the like is subjected to laser processing by
£ daser Sctihing-process; wviherebyarpatterned transparent substratesist
obtained. Next, (2) in a screen printing process, the transparent substrate
isceatedomith a pradeternined paste by a screen printing method. Then,

FIG. 31
G. 3 is a diagram of assistance in explaining the
step of the dye adsorbing process to which the present

invention is applied.

Mode for Carrying Out the Invention
(oozz]

Embodiments of the present inventlicn will

]....! -

nafter be described with reference to the drawings.

A process of manufacturing a dye sensitized solar
cell is performed according to steps (1} te {7) below,
for example,

[ooz41

(1) Laser scribing process

(2} Screen printing process

(3} BAnnealing process

(4% Dyve adscrblng process

{5) Laminating process

(6) Electrolytic solution injecting process

(7% Injection port sealing process



(3) heating and firing is performed by an annealing process at 100C to
600C for about one hour in an electric furnace. Thus, a semiconductor
electrode is obtained. [0026]]] Then, (4) in a dye adsorbing process, a
predetermined dye is adsorbed on the semiconductor electrode. (5)
Lamination of the semiconductor electrode to a counter electrode, an
antireflection film, and the like are performed. Thereatfter, (6) a
predetermined electrolytic solution is injected by an electrolytic solution
injegting process. (7) An injection port is sealed. Thus, a dye sensitized
solar cell is obtained. [0027] The dye sensitized solar cell is manufactured
by undergoisg;the manufaetiiing piocesses as desoriied-aboveidlHasess,
difficult to perform selective dye adsorption when adsorbing a dye on the
Semiconductorelectrode v thet steppefithe(4) dyehdssrbingprotess,las
described in [Technical problem]. Accordingly, a dye adsorbing process
ahatcarrsolvé sueh seproblein s perfGrinedin @ TRanBraetRing procéss
which the present invention is applied. Such a dye adsorbing process will
pesGescribBd LB e FSIGHRY by GifinG E8nérefdéxsmples of [ErstParent

substrate is obtained. Next, (2) in a screen printing
vrocess, the transparent substrate i1s coated with a
predetermined paste by a screen printing method. Then,
{3} heating and firing i1s performed by an annealing
process at 100°C to 600°C for about one hour in an

electric furnace. Thus, a semiconductor electrode 1is

Then, (4) in a dye adsorbing process, &
predetermined dye is adsorbed on the semiconductor
electrode. (95 Lamination of the semiconductor electrode

to a counter electrode, an antireflection film, and the

Hy

like are performed. Thereafter, (6) a predetermined
electrolvtic solution is injected by an electrolytic

selution injecting process. (7 An injection port 1is

sealed. Thus, a dye sensitized solar cell 1s obtained.

<
[
[
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The dye sensitized sclar cell is manufactured by

undergoing the manufacturing processes as described above.



Embodiment] to [Fifth Embodiment]. First Embodiment [0028] The steps
(1), (2), and (3) as a stage preceding the (4) dye adsorbing process coat
a commercial FTO glass (15 W/E) with a commercial TiO2 paste by a
screen printing process, and sinter the, FTO glass for one hour at 500
Thus, a titanium oxide electrode (average film thickness of 20 um) having
a strip-shaped pattern is obtained. [0029] The process next proceeds to
the (4) dye adsorbing process. The process represented in a sectional
newof sthestep of theod -dye adsorbirigeprocess df £lGudsisr performethen
Incidentally, in FIG. 1, the strip-shaped titanium oxide electrode obtained
dndheisteps af (&)yto ¢3) isideseribed asdenticonductartetectrodes 12:<t0
123. 0030, As shown in A of FIG. 1, a material unit 21 21 is of a container
shaped(frayshapé) having asctom part> i @eléitions thelmateridd emit 21
has partition. walls of a predetermined shape. Different dye solutions can
beegit irrespBetive- s8dtion Giviied BiEthe pattiiorPwals © Ebr 8Ramples eSS
in A of FIG. 1, the material unit 21 is divided |nto three sections, and three

différeRt Kinds of <y Solufiors Are 58t in thete"Jettivns. Spedfically,
manufacturing process to which the present invention is
applied. Such & dye adsorbing process will be described
in the following by citing concrete examples of [First
Embodiment] to [Fifth Embodiment] .

First Embodiment

[0028]

The steps (1), (2), and (3) as a stage preceding
the (4) dye adsorbing process coat a commercial FTO glass
(15 @/0) with a commercial TiQO; paste by a screen printing
process, and sinter the FTO glass for one hour at 500°C.
Thus, a titanium oxide electrode (average film thickness
of 20 um) having a strip-shaped pattern is obtained.
[0029]

The process next proceeds to the (4) dye adsorbing
process. The process represented in a sectional view of
the step of the {4) dve adsorbing process of FIG. 1 is
performed. Incidentally, in FIG. 1, the strip-shaped
titanium oxide electrods obtained in the steps of (1) to

(3} is described as semiconductor electrodes 1Z; to 1Z;.



for example, three kinds of dyes of N719, Black dye, and D149 are each
dissolved in a GH3GN/t-BuOH mixed solution. Thus, 0.3-nM dye
solutions (,dye solutions Si, Sz, and S3) are obtained. Thus the dye
solutions can be poured into the three respective sections of the material
unit 21 in FIG. '0031; Then, as shown'in B of FIG. I, the material unit 21
is sealed by placing a transparent substrate 11 on upper edge parts
(opening upper edge part side) of the partition walls of the material unit
(2% 30 which the three diff.erent kinds of dye solutions S. to S3 are put,
such that a surface of the transparent substrate 11 on which surface the
semicondlticiar @lectiodes 121 HT123 (litaniunz oxide=lectrode)dreis of a
formed is on a lower side 12 (material unit 21 side). At this time, the
ctrarispanent sulbsteate Ulzandstirecmaterial uniy 22 are bonded dg eachin
other by an adhesive 22 represented by black circles in the figure. Thus,
aHe traneparert substrate EL aid He ‘haterial it 21 areTaminated and 2
fixed to each other. [0032] Incidentally, as such a laminating method, not
TG S ATethod tsing TRE adHesheSF2 3Gk 48 a9V thrd Bdh&siVe T6r the ™

like but also a press-fitting method using a o i
in respective sections divided by the partition walls.

For example, in A of FIG. 1, the material unilt 21 is
divided into three sechtions, and three different kinds of
dye solutions are put in these sections. Specifically,
for example, three kinds of dyes of N71%, Black dye, and
0149 are each dissclved in & CH3CN/t-BulH mixed solution.
Thus, 0.3-mM dyve solutions {dye sclutions 53, 35z, and Sz3)

are cbtained. Thus the dye soluticns can be poured into

the three respeciive sections of the material unit 21 in

)

FIG. 1.

G

[
(o]
W3]
[

Thean, as shown in B of FIG, 1, the material unit 21
1s sealsd by placing a Transparent substrate 11 on upper

edge parts (opening upper edge part side) of

3
(e8]
=
M

partition walls of the material unit 21, in which the
three different kinds of dye sciutions 3; to 53 are put,
such that z surface of the transparent substrate 11 o¢n
which surface the semiconductor electrodes 12; to 1Zs

(titanium oxilde electrode) are formed is on a lower side



material functioning as a gasket such as a silicon rubber, for example,
can be used. In this case, the silicon rubber may be bonded to the
material unit 21, or a sheet- shaped silicon rubber may be used. As the
transparent substrate 11, for examplg2a glass substrate of a conductive
glass or the like, a transparent plastic’ Substrate, a metallic plate or the
like is used. [0033) Inverting the sealed material unit 21 with the
transparent substrate 11 and the material unit 21 bonded to each other
fesults in:a state asshowndin)C of HG: ki Thatischy inverting-thegnaterial
unit 21, the dye solutions S, to S3 on the side of the bottom part of the
Jnateriak uait 21 flovsinto: thedtransparentisubistrate 2t esiderardiatthezzch
same time, the semiconductor electrodes 13 121 to 123 are filled with the
ayessolitiors S 401835 irespéctivelyr Tams, respective dpescarei adsorbed n
on the semiconductor electrodes 12 to 123. At this time, a dye is
Husofietion theSenticoridictéréléereden 2- byt dyd solutioh s, e
dye is adsorbed on the semiconductor electrode 12, by the dye solution
ST hiePa dyje IS atlsofbet o the séficotdtictor Bféctrode R by thes T -
d%%e solution S3. In other words, it can be said that an arbitrary dye is
foed at an arbitrary position on a

Incidentally, as such a laminating method, not only
a method using the adhesive 22 such as a UV cure adhesive
or the like but also a press-fitting method using a
material functioning as a gasket such as a silicon rubber,
for example, can be used. In this case, the silicon
rubber may be bonded to The material unit Z1, or a sheet-

Lo

shaped silicon rubber may ke used. As the transparent

substrate 11, for example a gless substrate of a

conductive glass or the like, a transparent plastic

substrate, a metallic plate or the like is used.

)

[0033]

(

inveriting the sealed material unit 21 with the
transparent substrate 11 and the material unit 21 bonded
£o each other resulits in a state as shown in C of FiG. 1.
Thaet is, by inverting the material unit 21, the dye
solutions S; to S; on the side of the bottom part of the
1

material unit 21 flcow 1ntce the transparent substrate 11

side, and at the same time, the semiconductor electrodes



semiconductor electrode, and it can also be said that selective dye
adsorption is made possible by merely preparing the material unit 21 and
is thus easy. [0034; Then, after left standing still as it is for 24 hours in the
state of C of FIG. 1, he material unit 2-_L is removed from the transparent
substrate 11. Thus, as shown in D ofL-‘?iG. 1, the semiconductor electrodes
121 to 123 colored with different dyes by the dye solutions S to S3 are
obtained on the transparent substrate 11. [0035'. Incidentally, as for the
1shape,of the material unita 2% usedin ¢heistep:of the (4)dyesadsaerbing
process, the partition walls need to have a height of at least 3 mm,. This
1% Ppecauser the,amaunt of dyes inctudedtindhe slye 14 sdlutiohs poured:-or
the semiconductor electrodes 12 is insufficient when the height of the
spartittomwalls is- egliattorordess than 3omak Thersts Holgartictlar uppéerye
limit to the height of the partition walls as long as the height of the
‘partiorewafs is3 nihor $R8EC TRERSIS® Ho pafticuardmit to widthdfineve
partition walls either, but is desirably 10 mm or less in practical use.
SWRER 8 width 6f REDartticiFwaie eltal thior Mt conductor

electrode 12, by the dve sclution 5z, and & dye 1s
adsorbed on the semiconductor electrode 12; by the dye
solution 85. In other words, it can be said that an
arbitrary dve is adsorbed at an arbiltrary position on a
semiconductor electrode, and 1t can alsc be sald that
selective dye adsorption is made possible by merely

preparing the material unit 21 and is thus easy.

Then, after left standing still as 1t is for 24

IG. 1, the material unit 21

Ty

hours in the state of C of
is removed from the transparent substrate 11. Thus, as
shown in D of FIG. 1, the samiconductor electrodes 17: to
125 colored with different dyes by the dve solutiocns 5: to
S, are obtained on the transparent substrate 11.

00351

Incidentally, as for the shape of the material unit

[

1 used in the step of the (4) dye adsorbing process, the

i)

artition walls need to have a height of at least 3 mm.

This is because the amount of dyes included in the dve



than 10 mm, an area contributing to power generation in a _ solar cell

area is reduced to a 'level not Tolerable for practical use. 10036] In
addition, the time during which the material unit 21 is left standing still in
the state of C of FIG. 1 varies depengHﬁg on the film thickness of the
semiconductor electrodes 12, to 123.7in a case of a small _iim thickness,
adsorption is possible in a short time of for example 10 minutes, 15
minutes, 30 minutes or the like. In a case of a large film thickness, on the
Other hand, pdserpyon takesfos examplei48 heurs-ormore; dewrther, i s
because the time during which the material unit 2" is left standing still is
ialse affectedrhy temperature hstch a timie isnidealy determinedzinls is
consideration of both the film thickness and the temperature of a place 15
avhere waorkds peefermedaln addition, Gperationsssuch as Heatingastirvipnger
and the like may be used as required. 00371. Then, after the (4) dye
adsbibing processeentst the suteesdiing stepa(5)3(6},;arF(7) @re as the
performed, so that the semiconductor electrodes with the dyes obtained

e ithe istep of (1) dr8 Tarhinatéd tia phatintiny spifttétegmore .  There is

no particular limit to width of the partition walls
either, but is desirably 10 mm or less in practical use.
When the width of the partition walls 1s egual to or more
than 10 mm, an area contributing to power generation in a

solar cell area 1s reduced to a level not tolerable for

in addition, the time during which the material

unit 21 is le

fr standing still in the state of T of FIG.
1 varies depending on the film thickness of the
semiconaductor electrodes 12 to 122, In & case of a small

film thickness, adsorption is possible in a2 short time of
for example 10 minutes, 15 minutes, 30 minutes or the
like. In a case of a large film thickness, on the other
hand, adsorption takes for example 48 hours cr more.
urther, because the time during which the material unit
23 is left standing still 1s also affected by temperature,

such a time i1s ideslly determined in consideraticon of

both the film thickness and the temperature of a place



counter electrode by using a UV cure adhesive, and an electrolytic

solution is injected therein. Thus, a dye sensitized solar cell is obtained.
Thus, thereby, a dye sensitized solar cell in which predetermined dyes

are adsorbed at predetermined p03|tLo,ns is obtained. [00381 Incidentally,
not only coloring in different kinds of dyes but also coloring in different
shades of one color (one kind) of a dye can be performed by using the
method of this [First Embodiment 1, In this case, the shades can be
Loatrelled by changingran-adsarption tiael: the-egneepiration ofia dye-h as
solution, a kind of solvent and the like for each unit. In addition, by
reoloringin differentreplersdycthe matesatunit 2E, dyesd representing:-for .
example characters, numbers, symbols, or figures, or arbitrary
combinations thereof can be adsorbed on the semiconductor electrodes.
These are true ™.6 for other embodiments to be described later. Second
Embodinént[0089j1nthé feregbing FirsE Embbaiment] iré&ddmpletst. the
using the adhesive 22 and an example of press-fitting by a gasket have
Peentfestiibed athe method of Iarﬁﬁﬁ%tlr%] Ithé TRatefial Gt 2 £ that

However the press fitting method
the semiconductor €lectrodes with the dyes obtained in

the atep of (4) are laminated to a

FT‘j

latinum sputtered
counter electrode by using a UV cure acheslive, and an
electrolytic solution is injected therein. Thus, a dye
sensitized solar cell is obtained. Thus, thereby, a dys
sensitized solar cell in which predetermined dyes are
adsorbed at predetermined positicns is obtained.

(00381

Incidentally, not only coloring in different kinds

H]

ferent shades of one

th

of dyes but alsc coloring in di:
color (one kind) of a dye can be performed by using the
method of thnis {First Embodiment]. In this case, tThe
shades can be controlled by changing an adsorpticn tTime,
the concentration of a dyve solution, a kind of solvent
and the like for each unit. In addition, by coloring in
different colors by the material unit 21, dyes
representing for example characters, numbers, symbols, or

g

figures, or arbitrary combinations thersof can be

adsorbed on the semiconductor electrodes, These are true



includes not only a mechanical press-fitting method but also a

press-fitting method using atmospheric pressure such as laminating the
material unit 21 in a vacuum and then returning the material unit 21 to
atmospheric pressure. [0040] Specifically, a material unit 21 that has
partition walls in which three kinds of dye solutions Sito S3 similar to
those of [First Embodiment] are injected and which is provided with a
silicon rubber layer on the outer circumferences of the partition walls is
#nechanicallylaminated te semicendugtor glegtrodes:123.co 123
fabricated by a similar method to that of [First Embodiment] (steps (1) to
43N T hersaiten,therdnternal space of the material unit 21 set in a sealed
state by being laminated is decompressed by a vacuum pump, whereby
'sufficient bonding is achieved. As in [First Embodiment], 17 this material
unit 21 is inverted in that state, and then left standing still “or 24 hours.
[0041] Thereafter, the semivgnductorseleEtrddesi12to 11232 nvertedra ©f
situated on the lower side of the material unit 21 are returned to an upper
side1ahé isidel Db thiev enatérialuhie 2l iSAReR returied teandsphielied LY
pressure, o _
2 gasket have been described as the method of laminating

the material unit 21. However, the press-fitting method
includes not only a mechanical press-fitting method but
also a press-fitting method using atmospheric pressure

such as laminating the material unit Z1 in a vacuum and

then returning the material unit Z1 to atmospheric

Specifically, a material unit 21 that has partition

walls in which three kinds of dve sclutions 3; to S

Lar

N

similar To Those of st Embodiment] are injected and
which is provided with a silicon rubber layer on ths
cuter clrcumferences of the partition walls 1is

mechanically laminated to semiconductor electrodes 12

12; fabricated by a similar method to that of [First

i

VY., Thereafter, the internal

[}

Embodimenti (steps (1) to |

e

space of the material unit Z1 set in a sealed state by

being laminated is decompressed by a vacuum pump, whereby

Ruggas

sufficient bonding is achieved. As in [First Embodiment],



and a transparent substrate 11 is removed. Thus, the -1 -1 semiconductor
electrodes 12: to 123 selectively colored with three kinds of dyes are
obtained. Thereafter, the semiconductor electrodes with the dyes are
laminated to a platinum sputtered colfnter electrode by using a UV cure
adhesive and an electrolytic solution is'injected by a similar method to

that of [First Embodiment] (steps (0), (6), and (7)). Thus, a dye sensitized
solar cell is obtained. Third Embodiment [0042] In t_he foregoing [First
rembogliment], gtesgription has:heenmade of a-constitutiondn whichdyes.en
are adsorbed on the semiconductor electrodes 12, to 123 by inverting
1thematerabiunit 2t in FIG shrHaowever, dyes can be adsorbed without the
member being inverted by using a material unit 31 in FIG. 2. Incidentally,
1G] b 2, a diagram on a lower side is a perspective view of the

material unit 31, and a diagram on an upper side is a top view of a silicon
rubber 32100431 Specifically, I8 mmtedalunit3Ehaving adisllow sHape’ <5
is mechanically press-fitted to semiconductor electrodes 12 to 123
qa@qgﬁggb@gﬁgﬁﬁ@ﬁﬁﬁﬁﬁog@othe lower side oI tThe material

unit 21 are returned to an upper side, the ilnslide of the
materizl unit 21 is then returned to atmospheric pressure,
and a transparent substrate 11 is removed. Thus, the
semiconductor electrodes 124 to 12 selectively colored
with three kinds of dyes are obtained. Thereafter, the
semiconductor electrodes with the dyes are laminated to a
platinum sputtered counter electrode by using a UV cure

adhesive and an electrolytic solution is injected by a

similar method to that of [First Embodiment] (steps (5},

{6), and (7)). Thus, a dye sensitized solar cell is
cbtained.
Third Embodiment
(00421
In the foregoing [First Embodiment], descripticn

has been made of a constitution in which dyes are
adsorbed on thes semlconductor electrodes 12: to 1235 by
inverting the material unit 21 in FIG. 1. Howevern, dyes
can be adsorbed without the member beling invarted by

-

vsing a material unit 31 in FIG. 2. Incidentally, in FIG.

-

£



that of [First Embodiment; (steps (1) to (3)) via the silicon rubber 32
having hole parts h, to h3 corresponding to the hollow parts H, to H3 of
the material unit 3'. That is, at this time, the semiconductor electrodes 121
to 123 are situated at the bottom part of the material unit 31 having the
hollow shape. Thereafter, when three kinds of dye solutions Sz to S3
similar to those of [First Embodiment; are injected into the three
respective hollow parts H1 to H3 provided in the material unit 31, dyes
oares adserbedronsthessemicenductor electrades $2ptoct 23 presssutted ashe
the bottom oar- of the material unit 31 via the silicon rubber 32. [00441
nEher, bylbeing teféstanding stillassitissfor 24 hourspthersemigenddctar top
electrodes 12 to 123 corresponding to the hollow shape of the material
wirit3 b far ecloretbwithr thie three different kinds of dyes are 10'
obtained. Then, the semiconductor electrodes with the dyes are
lamirated to a platinum sputtered counter electrode by using a UV cure
adhesive and an electrolytic solution is injected by a similar method to _ _
that of [FiFeE Entdsdiment] (stEpsTaT. (6 End (75" Thus 4 dys “séhditizet” "

solar cell is obtained. Fourth Embodiment , : N
shape 1s mechanically press-fitted to semiconductor

electrodes 12: to 125 fabricated by a similar method to

=

that of [First Embodiment] (steps (1) to (3)) via the
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to the hollow parts H: to Mz of the material unit 31.
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That is, at this time, the semiconductor ele:

e

12, are situated at the bottom part of the material unit
31 having the hollow shape. Thereafter, when three kinds
of dye solutions S; to S; similar to those of [First
Embodiment ! are iniected into the three respective hollow
parts Hy to H; provided in the material unit 31, dyes are
adsorbed on the semiconductor electrodes 12: to 1Z2: press-
fitted as the bottom part of the material unit 31 via the
silicon rubber 3Z.
[co44]

Then, by being left standing still as it 1is for 24
hours, the semiconductor electrodes 1Z2: to 12s

corresponding to the hollow shape of the material unit 31

and colored with the three different kinds of dyes are



(0045] While dye adsorptions are all performed at a time in the foregoing
[First Embodiment], these dye adsorptions can be performed a plurality of
divided times. In the following, referring to FIG. 3, description will be

made by taking as an example a case where titanium oxide electrodes

are obtained on one surface of 5cm X5 cm by a similar method to that of
[First Embodiment], for example. 10046'1. Incidentally, in FIG. 3, a

titanium oxide electrode obtained by similar steps (1) to (3) to those of
JFist frabodiment] isidescebed as-aisemicondueter electrode k2, fanmed

of 5 x S squares in the form of a lattice corresponding to a size of 5cm x 5
dmasofihe titamitm: pxiteteleetrede: (Oneusquase is ene centimeterr

square). =G. 3 shows top views of a material unit 41, a material 20 unit
A2 andctie semicerducter éléctrode 127As indicated cby arrewsdn thie ytic
figure, the semiconductor electrode 12 is arranged in time series in a
sdirectibarons ahruppet deftiy the figireltda PWekpightin thedigure.
Accordingly, description will be made referring to three states of the
deriigondiidteredetidde 125 Rihged in tinfe sefies from the uppeF kefincye

FIG. 3 to the lower right _ _
sensitized sglar cell is obtained.

Fourth Embodiment
[0C4s]

While dye adsocrptions are all performed at a time
in the foregoing [First Embodiment], these dye
adsorptions can be perfcrmed & plurality of divided times.
In the following, referring to FIG. 3, description will
be made by taking as an example a case where titanium

oxide electrodes are obtalnsed on one surface of 5 cm = b

H

cm by a similar method to that of [First Embodiment], for
example.
(o046}

Incidentally, in FIG. 3, a titanium oxide electrode
obtained by similar steps (1) to (3} to those of [First

Enmbodiment! is described as a semiconductor electrode 172

ot

lce

+h

ormed of 5 x 5 sguares in the form of a lat
corresponding to a size of 5 cm x 5 cm of the titanium

oxide electrode (one sgutare ls one centimeter sguare}.

FIG. 3 shows top views cf a material unit 41, a material



in FIG. 3 as a first state, a second state, and a third state, respectively, in
order from the upper left in the figure. [0047] In this case, as shown in
FIG. 3, of the material unit 41 having the shape of a first pattern (a hole
part H4 and a hole part HS in FIG. 3) and the material unit 42 having the
shape of a second pattern (a hole paft'H6 in FIG. 3) different from the first
pattern, the material unit 41 is first placed on the semiconductor electrode
12 n the first state. [00481 Then, dye solutions S_ and Sz are
Jespectively [injected inta.squares of afirsticolurp @ndia secard columAt e
from the left in the figure and squares of a fourth column and a fifth
reolumndtom the tefeinthe JfigureSituatedrat-positionsccorresponding:to1 2
the hole 21 part H4 and the hole part Hs provided in the material unit 41
iameng theybX 5 squares orethessemiconductorelectrode rk2rinagthe fipsts
state obtained by steps (1) to (3) . More specifically, after the material unit
IKfis lamiridted fo dhe semvicenducterelectbde 12, thesdyelsoldtions S,
and S2 of N719 and Black dye are injected into the hole part H4 and the
Aﬁm@pﬁﬁ;g@ﬁqegﬁé%ﬁquﬁéﬁ@qéﬁgﬁénamgmade referring to threae

states of the semiconductor electrode 12 arranged in time
series from the upper left in FIG. 3 to the lower right
in FIG, 2 as & first state, a second state, and a third
state, respectively, in order from the upper left in the
figure.

10047)

o

In this case, as shown in FIiG. 3, of the material
unit 41 having the shape of a first pattern (a hole part

Hy and a hole part B: in FIG. 3) and the material unit 4

&~

naving the shape of a second pattern (a hole part He in

FI1G, 3) different from the first pattern, the material

kh

unit 41 1s first placed on the semicenductor electrode 12
in the first state.
[0048]

Then, dye soluticns $; and S; are respectively
injected into squares of a first column and & second

column from the left in the figure and sguares o a

i the

1,4)
®
Fh
ot

fourth column and a fifth column from the

figure situated at pesitions corresponding to the hole



still as they are for 24 hours. Thus, the dyes of shapes corresponding to

the hole part :H4 and the hole part H5 of the material unit 41" are

adsorbed on the semiconductor electrode 12. 100491 Then, by removing
the material unit 41, as shown in the semiconductor electrode 12 in the
second state in FIG. 3, adyeis adsorbed on the squares of the first and
second columns (a region on the squares represented by hatching
downward to the Light in the figure) by the dye solution Si, and a dye is
Adsorbed onthersquares-ofther faurth - and fifth golumns @ regien-oa theini ¢
squares represented by hatching downward to the left in the figure) by

4he glyersplution $2 xAtthisimezas ts: undersieod alsadrom the e lectrode
semiconductor electrode 12 the second state, no dye is adsorbed on the
Isguares ot the third colamn inithe niddleb 22 GG NeXt, using the . More
material unit 42, a predetermined dye is adsorbed on the remaining third
goturh 3 thel imiddlcinithé semicorfduicidr electfodel12.sSpetificallyed to
after being rinsed by using acetonitrile, the material unit 42 is laminated to
the séﬁiﬁ@cﬂ%ﬁs‘ﬁ@r@éeﬁe&@l%%%y@soluﬂ"@n 83%f PH4-isGRjected 2nd

into the hoIepartH6 o S o ‘
5, of N719 and Black dye are injected inte the hole part

H:; and the hole part Hs, respectlively, and left standing
stiill as they are for 24 hours. Thus, the dyes of shapes
corresponding te the hole part Hy and the hole part Hs of

the material unit 41 are adsocorbed on the semiconductor

Then, by removing the material unit 41, as shown in

oy

the semiconductor electrcode 12 in the second state in FIG.
3, a dye is adsorbed on the sguares of the first and
second columns {(a reglon on the sguares represented by
hatching downward to the right in the figure) by the dye
solution S, and a dye 1is adsorbed on the sguares ol the
fourth and fifth columns (& region on The sguares
represented by hatching downward to the left in the

figure) by the dye scolution S:. At this time, as 1s
understood alsce from the semiconductor electrode 12 in

the second state, no dye is adsorbed on the squares oI

rhe third column in the middle.



and left standing still as it is for 24 hours. Thus, a dye of a shape
corresponding to the hole part H6 of the material unit 42 is adsorbed on
the semiconductor electrode 12. 10051J, Then, by removing the material
unit 42, as shown in the semiconducEQ[ electrode 12 in the third state in
FIG. 3, the dye is adsorbed on the squares of the third column (a region
on the squares represented by wide hatching downward to the right in the
figure) by the dye solution S3. That is, the semiconductor electrode 12
qolered with the three different kinds of dyes is obtained by selective dye
adsorption in two stages using the material unit 41 and the material unit
42. [000RkThereafier,dhe isemicondtctar electrodetwith the sdyetisrmined
laminated to a platinum sputtered counter 23 electrode by using a UV
apre adhesive dnelarvelettrolytiersolutiorvistihjectédanyt asimilar method
to that of [First Embodiment] (steps (5), (6), and (7)). Thus, a dye
rsenditized soldreel 45 obtainbd: [0053] THisr when-dyes dresadsoryed, it/ -
is possible not only to make the whole of the dyes adsorbed at a time but
after being rinsed by using acetconitrile, the material

unit 42 is laminated to the semiconductor electrode 1Z2. A
dye sclution S: of D149 is injected into the hole part Hg
and left standing still as it is for 24 hours. Thus, a
dye of a shape corresponding to the hole part Heg of the

material unit 42 is adsorbed on the semliconductor

Then, by removing the material unit 42, as shown in
the semiconductor electrode 12 in the third state in FIG.
3, the dye is adsorbed on the sguares of the third column
{(a region on the sguares represented by wide hatching
downward to the right in the figure) by the dye sclution
S4. That is, the semiconductor electrode 12 colored with
the three different kinds of dyes 1s cbtained by
selective dye adsorption in two stages using the material
unit 41 and the material unit 42.

[00352)

(o))

Thereafter, the semiconducitor elactrode with the

dye 1s laminated to a platinum sputtered counter



also to make parts of the dyes adsorbed in separate stages. Therefore,
even in a case where sections for selective coloring are adjacent to each
other or are not separated from each other sufficiently to provide a

partition wall, for example, selective d}/g adsorption can be performed
easily by adsorption in several separate stages as in [Fourth

Embodiment] Fifth Embodiment 0054] In the foregoing [First

Embodiment] to [Fourth Embodiment], description has been made of an
Exanpledr: which he step ofithe (4):dyeiadsorbingzprocess ksl perfermed i«
on a titanium oxide electrode fabricated by the steps (1) to (3) described

dn [kitstEmbedimentl: However a the titahium oxidecelectrode:maydoe
fabricated by another method. [0055] 24 Specifically, in the steps (1) to
(B)as stepspreceding the {4)xdye adsorbihg proeess, a/dcomméttiak, @ dye
titanium oxide P25 is dispersed by 20 wt% into gamma- butyrolactone,
srofurthees0 swiesf 8 PVMDR-HE {pelyoiylidene
fluoride-hexafiuoropropylene) copolymer is added to the titanium oxide,
WHIER is stirred while heated to about 60C. Thus, a uniform solution is

Thus, when dyes are adsorbed, 1t is possible not
cnly to make the whole of the dyes adsorbed at a time but
also to make parts of the dyes adsorbed In separate
stages. Therefore, even in a2 case where sections for
selective coloring are adjacent to each other or are nct
separated from each other sufficiently to provide a
partition wall, for example, selective dye adsorption can
be performed easily by adsorptlon in several separate
stages as in [Fourth Embodiment!].

Fifth Embodiment

[00

{1

4]

In the foregeing [Flirst Embodiment] to [Fourth
Embodiment], description has been made of an example in
which the step of the (4) dye adsorbing process 1s
performed on a titanium oxide electrode fabricated by the
steps (1) to (3) described in [First Embodiment]. However,
the titanium oxide electrode may be fabricated by another

method.

[0055]



obtained. This solution is applied onto a PEN substrate with an ITO by a
blade coating method, and is dried for one hour at 120C. Further, this
substrate is pressed by using a roll press machine. Thus, a titanium oxide
electrode of 5 cm x 5 co, is obtained gn the PEN substrate. [00561 Then,
this titanium oxide electrode is for exdmple processed by a similar
method to that of the foregoing [Fourth Embodiment]. Thus, the titanium
oxide electrode colored with three different kinds of dyes is obtained.
Thereafter, 4he titanium,oxide, electrode dg processed by 2a sinilasaaethod
to that of [Firs Embodiment] (steps (5) (6), and (7)). Thus, a dye
mensiized sotarcell s abtainedsThatiscindbis{EHth, Embodimentt; the
titanium oxide electrode is formed on a flexible substrate such for
exampleasdhe PEN 8tbstraté] apd rtherefore & dye 'sensitized setaneell
providing higher 25 flexibility can be fabricated. [0057] As described
faboyepone bbthe processes described itthe féregoling frirst ¥
Embodiment] to [Fifth Embodiment] is performed in the (4) dye adsorbing
predessidieng e stéps ()6 (Profthe brecassshmanatactitivg & Bge

sensitized solar cell, and the dye sensitized solar cell . .

is added to the titanium oxide, which is stirred while
heated to about 60°C. Thus, a uniform solution is
obtained. This scolution 1s applied ontc & PEN substrate
with an ITC by & blade coating method, and is dried for
one hour at 120°C. Further, this substrate is pressed by
uging a roll press machine. Thus, a titanlum cxide
eleactrode of 5 cm x 5 cm is obtained on the PEN substrate.
[0056]

Then, this titanium oxide electrode i1s for example
processed by a similar method to that of the foregoeing
[Fourth Embodiment]. Thus, the titanium oxide electrode
colored with three different kinds of dyss 1is obtained.

Thereafter, the tfitanium oxide elecirode is processed by

a similar method to that of [First Embodiment] {(steps (5},
{6y, and (71). Thus, a dve sensitized solar cell is
ocbtained. That 1z, in this [Fifth Embodiment], the

titanium oxide electrode 1s formed on a flexible

7’

substrate such for example as the PEN substrate, and

therefore a dye sensitized solar cell providing higher



is manufactured by undergoing these steps. )0058] Thus, according to the
present invention, selective dye adsorption can be performed easily when
a dye is adsorbed on a semiconductor electrode in manufacturing an
photoelectric conversion device such.as a dye sensitized solar cell or the
like. [0059] it is to be noted that embddiments of the present invention are
not limited to the embodiments described above, but various changes can
be made without departing from the spirit of the present invention. For

example] numerical valuespstiuctyees, shapes, materials, raw materials,
processes and the like cited in the embodiments are a mere example,
arbnymerical values, structures, shapes, materials, raw materials, and
processes that are different from the numerical values, 26 the structures,
the shapes, thesmateriafs, thevaw materials, el theqrecesseswitedinbed
the embodiments may be used as required. [0060] in addition, while the
iembodiments iave Beéh describeb by taring 'as-an éxample &gyediment ]
sensitized solar cell as a photoelectric conversion device, the present
iz performed in the (4) dye adsorbing process among tne
steps (1) to (7) of the process of manufacturing a dye
sensitized solar cell, and the dye sensitized soclar cell
is manufactured by undergoing these steps.
[0058)

Thus, accerding to the present invention, selective
dye adsorption can be performed easily when a dye 1is
adscrbed on a semiconductor electreode in manufacturing an

photoelectric conversion device such as & dye sensitized

solar cell or the like.

It is to be noted that embodiments of the present
invention are not limited to the embodiments described
above, but various changes can be made without departing
from the spirit of the present invention. For example,
numerical values, structures, shapes, materials, raw
materials, processes and the like cited in the
embodiments are a mere example, and numerical values,
structures, shapss, materials, raw materials, and

; d

processes that are different from the numerical

values,



invention is also applicable to solar cells of other than the dye sensitized
type and photoelectric conversion devices other than solar cells.
Explanation of Reference Symbols [0061] 11 Transparent substrate, 12-
to 12, and i2 Semiconductor electrode, 21 Material unit, 22 Adhesive, 31
Material unit, 32 Silicon rubber, 41. aeterial unit, 42 Material unit, Sito S,
Dye solution, H; to H3 Hollow part, hz to h3 Hole part, and H4 to H, Hole
part. 27 CLAIMS 1. A method of manufacturing a photoelectric
+GRNVErsign device, saidanethod-comprising::a step-of placing apartition
member having a partition wall of a predetermined shape over a
nsericonductor electrode ferthegphotoelectic convetsioretevitepands may
making predetermined dyes adsorbed by putting different dye solutions in
reachsefcsections dividediby said partition wall; and a step of removing
said semiconductor electrode having said dyes adsorbed in
[Bredétermined regions corresponding to said sections from said partition
member after passage of a predetermined time. 2. The method of
manuﬁuﬁ@ﬂﬁ?ﬁ%ﬁ&ﬂﬁ@e%%ﬁ&? the embodiments have been

described by taking as an example a dye sensitized solar
cell as a photoelectric conversion device, the present
invention is also applicable to sclar cells of other than
the dye sensitized type and photoelectric conversion

devices other than solar cells.
Explanation of Reference Symbols

131 Transparent substrate, 12; to 1Z; and 12
Semiconductor electrode, 21 Material unit, 22 Adhesive,
31 Material unit, 32 Silicon rubber, 41 Materlal unit, 42
Material unit, S to Sz Dye sclution, H: to Hs Hollow part,

lhy, to h: Hole part, and Hy to He Hole part.



conversion device according to claim 1, wherein said partition member
has a shape of a container type having a bottom part, and in the step of
making said dyes adsorbed, after said dye solutions are put in said
sections of said partition member, sr%ld semiconductor electrode is placed
on an opening side of said partition ember said partition member of the
container type is sealed, said partition member sealed in that state is
inverted, and the dyes are adsorbed in the predetermined regions on 28
said semiconductor electrode, the predetermined regions corresponding
to said sections. 3. The method of manufacturing the photoelectric
conversion devige ageording toeclaiia: 4 wherein said-partitidre nmember
has a hollow shape, and in the step of making said dyes adsorbed, said
cpartitiars memberis placeszoversaithsemicondudtor ralectrode, said dye
solutions are injected from an opening side of said partition member in a
state in whichea boftobn part bf saidpartition Aferilseiis safep ving &
semiconductor electrode, and the dyes are adsorbed in the
pretéterminétbregiohs 6n BailsEhsiEBndGctoreigEfode Sthe

predetermined regions correspondmg to said sectlons , ,
semiconducteor elecirode for the photoelectric conversion

device, and making predetermined dyes adsorbed by putting
different dye solutions in each of sections divided by
said partition wall; and

a step of removing said semiconductor electrode
having said dyes adsorbed in predetermined regions
corresponding to saild sectlons from said partition member
after passage of & predetermined time.

2. The method of manufacturing the photoelectric
conversion device according to claim 1,

wherein saild partition member has a shape oI

4}

3

container type having a bottom part, and
in the step of making said dyes adsorbed, after
said dye sclutions are put in saild sections of said
partition member, said semiconductor electrode is placed
on an opening side of said partition member, said
partition member of the container type is sealed, said
partition member sealed In that state i1s inverted, and

the dyes are adsorbed in the predetermined regions on



4. The method of manufacturing the photoelectric conversion device
according to claim 1, wherein said partition member is formed of a first
partition member having a first section and said second partition member
having a second section different from_said first section, and in the step of
making said dyes adsorbed, after a dye is adsorbed in a first region on
said semiconductor electrode, the first region corresponding to said first
section, by said first partition member, a dye is 29 adsorbed in a second
Jegionsdifferent front saidfirst- regian ponisaid semiconduetos efectenges; the
second region corresponding to said second section, by said second
cpartiter meimber. 5oThe methed of manufacturing the photoelectric
conversion device according to claim 1, wherein said semiconductor
electrodé and-said mpartition ademberdreciondeddo@aechdthécipiantric
adhesive, or press-fittted to each other by a gasket. 6. The method of
rRaNFactupingthE photcelectiie iEshvetsibn @eice according to claim 2,
wherein said partition member and said semiconductor electrode are
bonded f6"6ach6ther by decompbreSBing M iRteriafspaceor sy share,

partition member
and

in the step of making sald dyes adscrbed, said
partition member i1s placed over sald semiconductor
electrode, said dye solutions are injected from an
opening side of sald partition member in a state in which

a bottom part

O

f said partition member is said
semiconductor elactrode, and the dyes are adsocorbed in the
predetermined regions on sald semiconductor electrode,
the predetermined regiong corresponding to sald sections.
4, The method of manufacturing the photeoelectric

conversion device according to claim 2,

wher

]

in sald partiticn member is formed of a first
partition member having a first section and said second
partition member having a second section different from
said first section, and

in the step of making said dyes adsorbed, after z
dye is adscrbed in a first region on said semiconductor
electrods, the first region corresponding to sald first

section, by said first partition member, a dye is



by a vacuum pump in a state in which said partition member is sealed. 7.
The method of manufacturing the photoelectric conversion device
according to claim 1, wherein said photoelectric conversion device is a
dye sensitized solar cell. 5g

3

adsorbed in a second region different from sald first

t

region on saild semiconductor electrode, the ssacond region
corresponding te said second section, by sald second

partition membear.

5. The method ¢f manufacturing the photoelectiric
conversion device according to claim 1,

wherein said semiconducter electrode and saild
partition member are bonded to sach other by an adhesive,
or press-fitted to each other by a gasket.

6. The method of manufacturing the photoelectric
conversion device according to claim 2,

wherein saild partition member and said
semiconductor electrode are bonded to sach cother by

decompressin

923
=

an internal space of said partition member

(8]

by & wvacuum pump in & state in which said partition
member 1s sealed.

7. The method of manufacturing the photoelectric
conversion device according to claim 1,

wherein said photoelectric conversion device is a

dye sensitized sociar cell.



