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Specificaily, the single tape strucnus comptises Hret and second eloctnically

sandwiched aroond an insulating substrate. The insulating subaivate neay be & unitavy fayer o it

3

may he formed of a plurality of lavers. A PV layer s applind on o top swrfiwe of the fst
clectrivally condecting layer. The PV laver may be o unitary layer ov it may be formed ofa

sharatity of layers. The PV layer provides the photovoltade fonclionality while the seoond
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ponduciive layer g arforms s a low-resintanoe sansport ¢ hagmed o permml low-inss eharge

movemnent alony the axis of the tape. One oy more conductive contacts may by posttionsd on an
upper surface of the PV layer spaced from the first electrivally conduscting Jayer by the FY layer.
This sesign overcomes the Hmdtations provicusly desoribed by permitting collection of solar

energy actoss the amfre surfhce area of the textile. I addition, by shmultanecusly providing the

v

neaded low-resisiance path to move chargs jn and out of the textile weave, the single tape
structare svables the formation of sofficinmiy effictent charge sarying textiles suitable for
poswering dovices,

1001 The stngle tape structure of the present fnvention ¢an be used as both the warp

and well components and enables the formation of 1 solay textile without requinng # sepavate bas

¢ tape structure of the present tovention snables the fbvivation of a textile fom g

yrrA

bar conduit, T
weave of s phaadity of szss:ﬁi} spo sirnctiess 80 that various sireull combinations are available and
the output of these cirouits i butter than what s svailuble when separste solar enerRy converiing

and charge transport components ane usad.
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nvention 1s divectad 10w tape structore that 18
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0013 While the deseription of the presen

suftable for use In & textife systom that converts solar energy 1o elpoiriotly and the effective

fransport of that eleetricity, 1 is not Hmited sirletly to “solar™ textiles. lostead, s divected to
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she dneluston of e re stuctore fn any teatile thet has one or mors Hexitle aund elongated
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hat also ma

fich may be photovolisio conponents bat €

fornw of charge o SR 3'}33 COWMPONRTHS, mohndin 38, hut not i sited 3¢y, ey forms of Hexible
£ 3 - R
gondactive slements,

crirry AN Vil Finegrets iy
;{};\}‘i;@)g The § LR |

5 and embodiments and other advantages and

od related aspec

features of the invention will be readily apparsart to those skilled to the art after review ot the
follnwing detaiied destription of the mvention, drawings, and claims.

BRISF DERCRIPTION OF THE DRAWINGS

HEURY FICHL T is o cvoss section of an integrated tape structnre tnchnding o PV portion aud
foves electrivally conduciing lavers spaced from ane another by an fnsulation fayer. PG A s
cross section of the PY conversion layer of the integrated ape strvhwe.

0010} FICL 7 b & cross section of the Integrated tape strusture of the present invention

with the nsulation layer cowpy

(017]

o

.

FIGL 3A {5 atop perspective

ined of a plurality of sublayers

vigw of a portion of @ solar textile of the presest

fnvention formed with the integrated tape structire of FIG. T and FIG, 3B I8 2 bottom perspective
view of the portion of the solar sextiie of FRG 3A

{DERY FICH 4 fs a pesspestive view of the solar texiile of the present invention formed
with the inteeratod tape stroctme of FIGL 1 with lenoinations at both tape ends,

- of the fape struchare

showing a curvedd version of the second electrieally condueting layer.
TG0 PR 6 s ancther ahomative embodiment of the tape steture showing the second
slectrically ponduoting Inver apacsd froan the sulation layer,

&~

LIRSS FIGL 7 is oross section side view of the erbodivment of the tape stractare o
1,
LD FICG, € v a bottom perspective view of a textle inchading the tape strovture

§"‘§${§.’3.3} PI3. & s & top perspective view of an embodinment of ¢ textile tcloding the tape
steucture of the prosent Jnvention inclisding x way to Increase sontact betwaan adiscont tapes
Fo024] FICH 10 s a3op perspoctive view of the textile of FIG. 9 showing tmernal

T the tape strut

SXPARSION Wit

A
LSS

fre {0 onhance coract between adiscent lapes.
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DIRTAILED DRSCRIPTION OF THE INVENTION

Ry The terw “depostt™ covers all technnlogles wied i coating a surlace with a
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cal

”; =

material inclnding but et mnited o spraying, dpplog, spin cogting, vaciam and chem)

deposttion, printing incloding, but not limited tn, ukjet printing,
HEERGY The e el eludes 8 vangs of slectromagnetic radiation knowa as visible

int § ¥ oas I o Y Y $\ R adorgerprg
tight and portions of infrared and alivavielet spevtruns applicable 1o generating olectieity from
photevoliaie compunsns,

sie” means having & capactly W contribute o the produstion
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10027 The texn “photovaliae

™

of electricily avross opposite slectrosdes g5 @ result of

g

seing exposed tn slectromagnetic radiution,

{028} The abbreviation “PFV™ is short for polymer ;?i sovoliaio and dosortbes 2

manalk,
HO029] The ablweviation “FV {s short fir photovoliaic and deseribes a comporent of

SYSiem ﬁi';swi;\;gj photovoliaie funetion, wherein the phatovoltaie may not be g polymeric

£

_§;*ﬁ.§§'§3i}t§ The term “PY Javer” rofers to one or move photoactive layers that when combined

o wF
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N

with another will facilisme the generation and mevemend of electne chargs.,

e,
k3

{EERRE The torm “sedar fexttle” inchades toxtiles, eloths, fbrics, and ofhwr woven

assernbiies oorporating phatovoliaie componns and bay

Ky \

The term “tape” refors 1 & relatbely thin wad narvew somponent with twe

cppoaing planar srfiees that iy particalarly longer than s wids,
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transhuvent s well as fravsparen

0034 Fhotoveliale systoms according o the present tnvention compriss textiies made
by weaving topether Infegrated textils tape structures of the form deseribed hevein,
MG fn proforred embodiments, systems of the presend Invention ineorparate

N ~

conduotive tape structares of the configuration deseribed bereln, Shown i FIG, 1is s orosy

seotion of a0 integrated sinple tape siruetips 10 of the present wvention. The ape strusiure i

serie photovolisio tape bat ks not limbted o

the Inelusion of polvmerie material i Us fabrivation. The PV conversion layer 12 contacts a st
6
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levtrically vondocting faver 14 thet may be a strectural support of the Y conversian tayer 12

-+

The frst sleoivioally condusting hayer 14 i floxible and conductive and defines the active w with
Y The 8§ N 3 T evnyt bon vl cnel nc
of the PY conversion laver 120 The first cleetrivally vong fuctive fver T4 cu be wmotal, SITAS
alaminam, @ conduetive polymer o a stack of lavors of metal and condustive polymers ¢ shosen o

achiove shnubtanenasty, good eloctrieal condnetivity, mechanioal strength and Bexibiliy, As

&

o

shews in FIO. 1A, the PV conversinn laver 12 1s fabuioated of an wlectron absorbing sublayer 32

3 Y { 3 H & i oow 3 Y A cxfrentenare® >>>+ g -3:\ 22N
in eontach with the first electeically condueting laver 14, & phuson absarbing photoastive sublayer
24, anad g optically transparent hole trarsport subdayer 28, The optically trarsparent hole
ravsport subaver 26 serves ay an upper slectrods 28 of the tape structnre M The fud

sleotrieally oonductive fayer 14 and the PV cenverston layer 12 wre sequentially in physieal and
slectrical contact with one scalier, forming the junction structare nesded for photovoltaig
conversion. T peners], othor structures way provide the photovoliale conversion provided by the

PY convorsion laver 12 withou deviating from the invention

""t(

ETRIY The nptically transpavent upper electrade 35 may be formed of ITO or FEDOT o

&

any subaile optically traneparent material baving some pondacivity. That 1, the nppor

.

slectrode 26 i fabricated of o vatorial that i selected to altow 3\533{ 2R repreasniing
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ghsorbing ;ﬁ}{s@a&eéw fayer 34, which ux;bu wmovemnent of electrons 1o the slectron absorbing
pegs a B
taver 32 The photosetive laver 24 nuay be fabricated of PAHTRCBM {poly-3-hexylitophens

C SN

hlendl The eleotron absorbing layer 22 may be

¢ Zine Oxide, Those of seill in the art will recoguize that ether options for forming

.

x

the indieated sublavers of the BV conversion layer 12 ae possible, The PV conversion layer 12

~ X

may simultanzous overkey botl the firet electrically condueting layer 14 and a portion of the

insulating substrate 33 in such & manney 89 1o oatabiish an sy 'ia:ii:ﬂ*ié raargin avend the edges of
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stuctore favers used to Torm & solar fextile. That optional configuratio

fayer 12 and the Sest electrieally vondueting layer 14 18 shown I FIG. S,

(037 The photoactive sud accompanying layers of materials that

pemversion laver 12 may be deposited on the Hrst eleotrioally conduative layer 14 and asserbled
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