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ORGANI C OPTOELECTRONI C DEVI CES AND APPLI CATI ONS
THEREOF Field of the Invention The present invention

woeb@iiee25 0 or gani ¢ opt oel ectroni c devi ces andpCrTms2006/016730

particul ar, to organic photovoltaic devices.

Background of the |nvention t oel ect roni c _devi ces

DRV ORA T BRPHE MR AP TS ON T ERE OF
desirable in a w de vamiad ¥t @k 1aRBkibgati ons for a

nunber of reasons. Materials used to construct organic

opt oeTHegseRfilaventer ielates &0 erepnt aptpgleatipnic deviprsmsdyie particular, to
GRRRELhORIhR dtR8dsr | norgani ¢ counterparts thereby
provi di ng cost advantages over optoel ectronic devices
produced wi th i nor gaBakenendrof ghesinvemsionover, or gani c

mat er [ : . rt - : .
e, 11 8P Re ey BBt bl Sl HNGH ke BBk aninp Mhirable i
uwilgi varitsly ef dnpilicatiogs thr pmtimbéralf seasdix.aMplesigls obedde gansiract organic

roni i L:SE: ar I - i C
L
angteniads flesby getvelost adRintigey otet aptoclaemwnicasvicarreduced with
o T T T e ——
aciteafislity, jeoattigribeiexsp asgghlitadiohs glstitablenfer gfié aiatdrall Examples of

ower generated hy photavoltaic . cells.can be used.in . .
REHGE e e Pae e e g it Sl gt Bpjine
advadeg (DIgE D) whd pepaticiphstodasdtaes requiring el ectri cal
enerqy. VWen irradi ated under an.infinite |pad, . a .
phot g%mvalitaac fese 80“5?’68@‘&%‘%“%?%“"&&‘5&?%&11@Sgegﬁr‘ﬁ}%by producing
¥ ﬂhdt@aegﬁ)erdééﬂ&:_uﬁﬁﬁmlﬁh E:l&iﬂebtec_l/ ﬁﬂrlbs'ﬂgﬂoz{dran&/@ﬁ:ors]ww might. The electrical
irradiated with its electrical contacts shorted, a . .
e SorF e & RSB Greda s YsedinRaty HiIce P dirluding lighting,
BABKE, beitdrE bikalrgifg, ahd fowddRG AEviORYERLAREICLANG dubRPS, a
photovol taic device is connected to a finite |l oad, and
the eVben peiated yadgepn Bifinputoad.¢ rbaiguplticoeyice PRdueRs die mgximum
]%)J%ﬁbfé%ftgé& th BFerVRlchi® 98l tagd BEV TR HIH I RAVEN W BERARERI contacts

y a photovol taic device cannot exceed the product of
Yortech @ phelevoliafredevich eraduesd ity alatienuscugisat hthpe@ipwt or L. Under
&%ﬁtﬂg D RPNRE, SRR AiO8bvide REc AHERMD 2 'Ilﬂek}é%,taﬁ&l fheRfb¥Rical
the values | max and Vmax respectively. A key
pdveer qetpelis equabtoithe rrodictiof thagpreenpindtvoliadet dhe magimunspower

' e fill ! i | ct [
PR BB AG PNkt b B 8Eed i weod ol Vi bl 5 e e load
valee ip optenized fobmakinmor paver genvthtivn| thagerewend valtage Maverthe values
[ T ' factor of a photovoltaic cell is
g‘?%)c;a\l/l?ﬁfé‘éf‘ ljgsg)ggtwgiyhg to equation (1). = ( | macVmax
) 1 (| s&¥@Chafatieriftivan kvdliatihge pbetowiita cplive perf@hiadeds ths fill factor,

2 P BuERE e ior B8 phnSieAl cEn ey ghee: o S Fbon

Nereef idebRag, wasattilgr thadiha.f Ted Il f2aep sLBgHoes oRaiy adlLie provided
according to equation (1).

J= (ImaxVimax J(IscVoc) (1)
The fill factor of a photovoltaic is always less than 1, as I and V. are never obtained
simultaneously under operating conditions. Nevertheless, as the fill factor approaches a value
of 1, a device demonstrates less internal resistance and, therefore, delivers a greater

percentage of electrical power to the load under optimal conditions.
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of 1, a device denonstrates |less internal resistance
and, therefore, delivers a greater percentage of

webhetidieal power to the | oad under optimal PCT/US2006/016730

condi tions. Photovol tai c devices may additionally be

C o TR ook BRY bodftidng it PO Plen N Shet Msiguey of

CoRsEng tloctroafadchaicenayy ilipeledrial atwg)o\mletcamn s¢t&1\£ifﬁcﬁe11'c§, Tps 0f 2

rOVI ed accordln 0 uat i on re Pi is t
Bt ligh aPie b Piies frePtmo GatiAbCYRGrE o Ediepovgpo the ligh
wmkidént Oh SEMGIMFIAE (2) Devices utilizing crystalline
or anor phous silicon dom pate conner0|al appl i cati ons,
and some have achi evedr&ilfi dicbnklims @F 23% or greater.

HoweVigdyice§ fml'iz%ged‘*;/stélﬁﬁ%‘& anblphsuaned 16@Mh e @8mmercial applications,
especially o surface area, are difficult and

wdsems ihgee qcblemd(fégqe;@w@g ef 23y Ph@eﬁ@oﬁpé{?fﬁﬂ:l efficient crystalline-based
ée"i‘flrrbreé ,Clekialy bARGE seiixs bRh Sird Hiffuft R GedsH¥eab bidABee due to the
def ect's tha¥ pronote excliton reconbi nati on.
Coblpms & %bmcgatlag/brgeams@l%fmrfmbwstgllmq dedrrtyghas enente excgton

f
AT S B LA R AR
effifiendiesmaigng ft@wplama’éltcell"/o i norgani ¢ devi ces poses a

tech . Qf [ | CEes
coon By S BSOS G LR L L6
ﬁihgalmoviﬁ\e(ﬁa‘s |p0$eembachmczl icbpleagee cSome oogagamhotommamﬂwicmai c

%e? onstra e e 1%1% ctless 0 It% 01%61 o%\fl% of 1 ?]ll_egj) 1encle§ g%%lgyed n organic

SRR ER® BT usion eng or an
1blﬁ)yﬁ/bltzhh dekdee sésultsi oo d@;rewtlmgﬂamle elﬁlﬁmaiclebﬁtwadnwmpim diffusion

of vi elec et| tlon or gani. c
e R ey e e R UNEILE
@é(ﬁ@tﬂaigllle@é @zgﬁﬂﬁ)n gbéﬂirga(ﬁ[t f?hlfl‘flm 11m|a|1156161@ie!§19 dﬂ'ab@h 50($ nm. This
i ca about n ten r ting i
tﬁ é@%‘?‘?ﬁ PISAY ghgeeds £XSion IdH08 Fan %&%@B‘fl’és ?yclj’ P%glf FE LS G'nm, often

REgaY i cREhMBhbaiatoflevi ces whi ch dlsplay i ncr eased
eff|C|enC|es in converting electromagnetic energ

el ect!f ewf beAesitghie 1 RovifeaieaHc PRECVQHHS A ders Ivhah cﬁsplay increased

@fﬁ&@ﬁﬁlé‘s iR %Iﬁlﬁtﬁg EleOikntagtlid 6y s @1@§t§@rﬂ @51 TR vidwl of the

woul desirable to provi de organi c photovoltaic

fe*ﬂérwtwé Of PrEENIH) PﬁWl%FéYO@ICdeEF@N&Cwe%maﬂhﬁP‘éd bedesgable to

}BrGwﬁQ &%aﬁé%ﬁ&ovo@t’éﬁ%%esttﬁ‘ﬁ Erdvﬂfé re%l%n&e?@c%&\%'lé Blafid, in some
devi ces. Sunmary The present iInvention provid

@sgFagiceleipipiapreanip emt@VOérevud@@Qes i ncl udi ng or gam C

phot ovol tai ¢ devices, havig 9?ﬂ1§ ber structure and

nmet hods of naking the same' enbodi nent, the

pr eséle pmv@nweomorpmwd@@sgaaw appelvelratt dayives ‘Tpdwdingeorganic

PRDIE} 08, s VL Rt Ean LD, ADSD BELNE,

one ﬂh@nemhmkmbMymepmgaMuwaﬁmy@nw&wsmmqﬂdﬂa@nnhebvmast

rlc to the
S E it 2 SEishi RS B e g iehe foercore, a

leigy ams ghot@yditiva I’c)ﬁgamc layer surrounding the first electrode and electrically

connected to the first electrode, and a second electrode surrounding the organic layer and
electrically connected to the organic layer. In some embodiments, the optoelectronic device

comprises a photovoltaic cell.
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el ectrically connected to the organic layer. In sone
enbodi nents, the optoel ectronic device conprises a

wohot7asai2sai ¢ cel |l .1 n anot her enbodi nent, the PCEISM06/016730

invention provides an optoelectronic devi ce conpri si ng

t | ) )
ot oo g Btenaiten fgbtosditaeiton S8R dss N Spissiestegpip legice
édnli}ﬁfsn{gg_f Rast alﬁe’ ﬁl}%’ldzl&bmpﬁsmg‘ Nt @8 ipiaotdliaitce] thephoteltaic cell
surroundi the fiper core,
BB AR RS reigition TR s S T fh oyt tag fber core, a

Rh 6hd pibtosamiiveloggbiciigrt sutroufinet gkt Eﬁcﬁrd’?ﬂe ahd élSdtncally
el ectrode, and a second el ectrode surrou

egagiecLiol i apt clsriodn. awd ¢ teeend 696088%89@@” e ﬁf@amc layer and

QELAGHG cbR¥Bted td the SR TR0 BRI SnbRINESh pHEINTRKIpSSsS a
a plurality of photovoltaic cells. In ot her

RiHisbi aheheevoliai (P delodet pebrdimendy e ertedpriionisdevignoomprises an
LA pBE1sP XS hidthed dhR dfntint, RE bp©B AR FRZYice &Mprises an array of
optoePectronlc device conprises an array of pi xel s,
piagh cphakel comprising pfuralify| o phetpyajtaisicebhot ovol t ai ¢
cells £
devi C% nég{:ég O&gﬂ%%lg{tfng 9{5 g&g% In%giﬁ%@é ?@J E(ﬁﬁ froglglgﬁlbodlment of the
prseshinvetion comprises esovitinya tvangors, disiveing e crdiatiodirapsonssing first
I t
glfsc%t%ﬁ gtl a glﬂfatcé Iglgf%g]cgrg cﬂ%ogl} %gtsh%a%!o cﬁg—:t‘pgﬁtg e(l)lgl[e}\r/gmgﬁ{lé f?&@r n
degadcnl mﬂnaymcatlon v&eﬂhehd ﬁnst:ﬁid:ctmdnmmhcﬁismjsmg fa sgdond elettende in
%1%%%%31 g%gﬁhlalg A 1q]tle IEanic no i[aneq ?”Le ssogn%gegl}] Cljn%%s t%g g]ftoeﬂectromc
&@HEc@ﬂbﬁdﬂﬁ@hﬁﬁwﬂhﬁﬁmbptOeleCtronlc devi ce conpri ses
a phatovol tai.c cel The prese i nvent.i on . .
addi ﬁt Rsrpagse “b‘feB‘i}‘?rHaéler?B?l agg” e&r‘neé b‘ﬁ@ iQFtCPijng electromagnetic
eleastinte Wﬁﬁhll e elithn dnito@in@ing @ nfdtidlof erR@iGynt ilventon utilizes
enbodi, . a netho? of the present E ntion ut|g$zes
WA Fe2W e Forf@”?aée Hsetisiey p ‘e’“e‘i‘r?lf”&l BR SﬂeIBF“ RO e
&hedbrmobsat i0pttRaldestib&Meteifl Ml G8iSzeafavt-RRIdIMERS Bldfease their
i nvention described herein may utilize wave-guiding to
#fHefBFse their efficiency. In one enbodi ment, a nethod
for caRueEhbaEmel eLhERFPER Ve tﬁ? %fteY011he!'gh&1c€é|11@1%S/ irkt€ Sllectrical
energy conprises receiving radiation al o(%
FRSFRYI OBRIFREITeogRINE adiatigy 36‘?3’(& theglongifugiapl axis ofja ﬁPﬁ“ta g
&Qﬁm‘itﬁ ak 'reQﬂatfoH R0 Al1edsEAR! pIRARRAREQSHAR 1LY Burdifef @M dation
l'ayer through a radiation transn1SS|ve el ectrode
sasmisgivdielegiradesumpridinalther apies! fibgre prsternting groéiies in dresorganic layer,
| to
!élf&l:s(:? rit tfre éd(%ﬁ&fs 'int8'd ct?‘(ﬁﬁ %gcgﬁ(%l%g 1% gl%%lgé( ?c%rtﬁglmrt ng
éb@mraemig reetiEy necnéccgglcail picogye neomeicgdbdigwats ofythdr soigpnsss
AR RS R et rea PSS O er enbodt ment . &
met hdd aﬁahemmbémﬁenn g m'eltl@dtfmmoa@mmtg Jecgmmagptic Aengy into
c?llﬁcgrltfag Iﬁlge%%yu%%ﬁ)éllgys 11(1_% ra 2 1{1.}?)% ?1&}16 nglgu%mgi a%%otaan opgcal fiber
htnapiitkedent atptd s ffRtidnt toqued"ﬁce total pitataleelldctidiedt ah htt@fasabf a
refl ection at

hoto ensi t gan
RSN s s Lo o SR AL f ke e o
t he oriiek€ald dthddembodiments are of the present mventlon are described in greater

detail in the detailed description of the invention which follows.
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These and ot her enbodi nents are of the present
invention are described in greater detail in the

wdet@iBexdsdescri ption of the invention which PCT/US2006/016730

fol l ows. Brief Description of the Figures Figure 1

illustrates cut a w Qf .an .optoel ectroni c device
comprising a fi be\rm%'f‘?‘ﬁ Seripd ‘Egﬁﬁfﬁa %o an

enbodiigget ildfstritbecup bRSEViEw bNMEFPtéedittrodit @eMic cdmprising a fiber
illustrates an cross_sectional view of an -

PO 2eridBiie aEyhdaneib AP BIERRG BVFT9Br structure
accormyng 2 iitsBie A6 BBAbna il aR bFS 8B trdnRVRDicE Bdinprising a
Figure 3 illustrates an cross sectional view of an

Bt sErcdEe peserdingewn eabedivpirtiof thegroseitilpyeatian r uct ur e
accorghng 3 st e SRIG: TR ik aR 6&1:%@19@&0‘11&%%91%& Ehprising a
Figure 4 illustrates an optoel ectronic device

Blepmpiricsyrp gecardingste en smpedimeite! fedsseit iy eniérnan

enbo [

1T st Pt e e R o R S e e eure according to
acpordingyt pothepressmbimgiéntiont of the present invention.

Fi gur I : [ :

phot Ofg%tﬁ'? glﬂitﬁgg%sls% @ng%g)@tfgé/rﬁzlh&%g&ta% QS a g?{%l%ttg 8? glthhoednnent of
‘@cpsnmtunmw@mnlon Figure 7 dlsplays open circuit

\allgl terar%%u f:?n%n P%Eﬁ cutkarec?lrlt— Ii]t?xt 9 ?ts Ithﬁ \;1ceﬁbex 1010?0V'9f’%e(1:1g gév(il(lgnagcon%ng to an
dn@mmagsoﬁmepﬁxannmanmncurrents for a flber

phot quol t ai.c _devi ce accor nme

P os diist AaBRBR R eRG e e B SREROUPE Ry aclMing to an
@hidderhein 6f #s pfesdnt vEntloar photovoltalc devi ce accord|ng

to an, .enb nt _of the prese tion t ai

Des cGHEF SAISTRES 08 SLFE: (HTEA 3 4r 0P QPI<TaL bt i eording o an
SR RShERE bf BB psdeMvERBn. | NCl udi ng organlc photovolta|c

devi ces, having a fiber structuj_raIha

t he d}l@g@ﬂldlspﬁyseqppvgﬁoxb pidigienges g?ed gﬁ?tevo taic d%Vlce actcordmg to

APARIIREINE BNhE pRSHE F9efRAPr i sing a fiber core, a
radiation transm ssive first electrode surrounding the

fiber core, at |east orf¥tylkdReseiiion ve organic |ayer

surr Oﬂﬁq}ré’égnttnlﬁ%nﬂclérf ﬁBVl@és%?éa‘}&%to%fégh(ﬁil@@éﬁde@ %ﬁdllelng organic
connected to the first electrod e, and a second

ricgyeltae dedessrhoying ia Aot factyreg dmpee qna%pé}meé@h dhe present invention
5 nﬁﬁ%ﬁn%%&n}’c @%&%&&ﬁé ddfcet cﬁﬁlgﬁ& Dfifer BYEX radfaflo @ Rmissive

he or anlcoto roni c eV|ce
Gishgledtrods SLmOph@ngﬂhe Iﬁﬂoen ©re @1 lpast anermhpiegenpitive erganic layer

&1?[%919(?%%{1’1@ fi %Jt] et agc? elb s 9%ﬁnﬂe£}e<¥ & WOHRt éﬂé‘é%%ﬁé RS Second

ronic eV|ces 0 esent 1 nventiaon
@pﬂtmé¢ gotounding thd @vgaoedayof altdtﬁéecprcelésemmeqw}etn ttlne(mgamc layer. In

s%%%pe &11)08111%611{ & 01;%%81[3 %gtoele %ronicbﬁ(/itcg leﬁpl'isgg £ @{o%v%ﬁaig ell.

ventl on, conprises an
o pt i CRirnihg bew to Qntponaits thatlzen be swutiabheafiars eodedimeants be
(? toe eec%tomc I&evwes 0? Hle present invention, optoelectronic devices of the present
invention comprise a fiber core. The fiber core, according to embodiments of the present
invention, comprises an optical fiber. Optical fibers suitable for use in the present invention
can comprise glass optical fibers, quartz optical fibers, and plastic optical fibers (POF).
Plastic optical fibers, in some embodiments, can be constructed of polymethyl methacrylate.

In other embodiments, plastic optical fibers can be constructed of perfluorocyclobutane
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can conprise glass optical fibers, quartz optica
fibers, and plastic optical fibers (POF). Plastic

wopbi7eabo2si bers, in some enbodi ments, can be PCT/US2006/016730

constructed of pol ynethyl nethacrylate I n other
i ments, gbastlc ptic s can_be canstructed

fibe
COTHBIE LB PS Ut &7 B %@O@S]H["&F‘Pﬁﬁ? o (elediss-sOptical fibers,

£d¢6RlirdSo B&hHE élﬂlﬁﬁd‘ﬁﬁéiﬁsl SRy ﬁ@@lﬁﬂﬁ{/éﬁ(l@ﬁ Yhi€EdM@Ir)s8 sinfPioadbptical
fibers, accord sone enbodi nents of the present

fibrre#d rawti-reody Oe'g%bf hae Qptigl enpiaeuss e the areseit Haestionrgn be
mitik- node optical fibers. Optical fibers for use in
the present invention can be flexible. In sone
enbodiene smbedimpie @ fber @roef aappivgiesieanicdavisg o€ the evasens
ﬁ’ifvel{tﬁﬁ 091{ ﬁ"ﬁf@ Qtdm'rr{@(e? ?:Inlg ? ffbﬂpabta@tvﬂuﬂ tﬂé%ﬂ?ﬁ qn ' %EHeP 9

from about mmto 2 mm | n other enbodinents,
¢mbpshimends. @ ftbezrporfa@@e havmn caw’ewtelrram&imggﬁ CW‘g abqup A9 amdq b ! mm In

urghgr ea&oﬁ ment mﬁé)ﬁr coret* canlfl:a\téeﬂag iﬁlﬁmet T 1an 111 hblp aa?}lt %Sﬂ.t%n to about
ahnuh 800 nn1 A fiber core, accordlng to some

nts, can have a length ranging from about 500

enbodj
nm t $ ﬁgwpfawomg P SOTB% HRYOIEREGY Fwelmf%a? st rppgimedug about

S &Vodat 100 mgh NI ARG leMBodiments, ket cole baR Hade ARAB ranging from
Imm In a further enbodinent, a fiber core can have a

1honb Kmrte AR § TR obih afBidkAr embodimentoa Bhss gere tamhaima lemehepnging

ﬁ&£§ﬁanS$8{Qkﬂ 58 B0 SQME enbodi nents of the present

Inventi1on, can further conprise one or nore

u p co nﬁéelt (Elrﬁ, acAsrdingde scombodimanrsenf tife [séseht| inventio) ean further
conve eria

Sircisf B TR ShobRiarihy ARG RE wrBe ] Ryl Pe M gmecnvertr

is habaterfal bllseeabead teehﬁm]mgnmh greti¢ adiaddn Bavirgsengh @ctatay thah éhat of the

terial reat cited tate. converter
ThireRieth SR Pt oY St [ TR e SeEr Upconverters
suekislel fdTRIsd B, th@BseabiaGdnlbioh, i Edbicedhodihhaats, &dh BEEL @fftated radiation

%@;&}}?{Jg lggéll%{lj@gggg%\@ elng‘géo %}2(%0 epé@pgql,eg btéggahct))tgsensmve organic

Rpro6f GfddlRbbic deNdes 85thehrekdi® ideasaNt i nventi on.
Upconverters, in sone enbodi ments, can include

mat erYREPBVEEiSHRpnisemA gmAedimens caib Helufe malgHAs gemiisinees least one

ElreiBe sefidd cRHIR:. HRA SR dfnent) GRIUCLE 'mABH8 daf| SmpREL
conpri se nanoparticles conpr|S|ng at | east one

peappdBHeseompEping 8t legstersrdianthpride praies elememy Lewhaviderpergselements
smmsl@?dr%sé o\t pyﬁﬁreﬂt& n&m&fm WeEdrihe TR ST A8 iREGRY P{h@ Srelsht

sone enbodi ments of present I nventi on conpr
@V@m@wm}mm% reditwm ytf@gbstpn ois'smmlulhdiomum omlxmre@tthfrre@ In some

él%dﬁgélﬁs oﬁ%H%r ﬁlgggglg g@ﬂé{e Fl}ﬂgsr 58 m, pé@fig\n@toﬁped with

conpri se oXI
iiogsn@f eptfiumy meumllnydytsla'pmlmnholmmp posmxmmas ilhgdeodi dmpther embodiments,

%Elgfb%% 1{1%'2{ él%{oed 4 {%ct?qul 10%?99 erin%m ¥tb€1b1u 1, cg%spros%mb 1ol1n1um or
1dw$pe&®cmu@ hol m um or n1xtur¢s thereof. In other
0 rg a;} nﬁlgﬁ%lﬂlff’%ﬁ%qus\p/ g]écgoﬁgel{é? }ng{elrigls 2ar caoglp%g ThL! gamc chemlcal species.
Organic upconverter materials can comprise H,CgN and 4-dialkylamino-1,8-naphthalimides
as well as 1,8-naphthalimide derivatives and compounds, such as multibranched

naphthalimide derivatives TPA-NA1, TPA-NA2, and TPA-NA3. Organic upconverter
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Organi ¢ upconverter materials can conprise HC N and
4-di al kyl am no-1, 8-napht hal i m des as well as

wa 287naghshal i m de derivatives and conpounds, BATHS2®6/016730

mul ti branched napht hal i mi de derivatives TPA- NAl

L A S e AR S

tdiRBBylamidodedgyd-1 [dethylpyridinium iodide, 4-[4- -(dimethylamino)styryl]pyridine, 4-

&i%thnﬁ%lg%ﬁﬁlewﬁgﬁyq\%ﬁ@ﬁ;}@ﬁ#%p :St*gll)l/éél ?44(_d1methylgmglo)sty1y1] 1-

e dqemym wl hydr azone,
trans-4-[4 (|rrethlamnost | met hyl pyri di ni unp-
)4%/{11216{111

plétpg]@qé@ﬁh@@ﬁg]ge@yl]egmp@jpﬂpﬂlc[l lamino-4" —m rostilbene, Disperse
OkoBhanKl@dien's] phasi¥bdamal et hanol

~di'nmet’hyl am no- nitrostil bene, Disperse O ange 25,
Di spelgiefurthey ﬁ@éocbmeﬁnwcml‘@ﬁéfr@@elﬂéﬂca]} comrise quariEmelots.
gﬂ!ﬁﬁﬁ&h AL acc&ﬁglg@yﬁoﬁﬁee&n htsadas cslgguéegrgw b RE/AY B ductor
ots ant um according to so dinents, can
rn@hvpallswcll 4 camimeiselanidg|(CéSed cedmnitactebwrided€dFd)adnd zing yelanide
1&8?@0%@ §t§%’1 1:'?1 egﬁig@dc}%%)cb n@%%\r;@gi‘%ﬂgeh:eﬁ hllcﬂﬁécﬂﬁfs(o?glﬁ‘)mm dots.
aI SO lnoditios & thawregrsied hemme hnbceimhmﬁesf thof pxqsu:ammmtlon
co ttenaplate a?cg ﬁio Op?c]:oﬁ\%%’térg ﬁe%;?]terl s %0(131 rPtnsm‘g' tréuésht%on m?teﬂ? such as
eiﬂdmtunonal upconvert er materials conprising transition

rretal SucC as chro COﬂ erters

OrbodBrght e e T o b et G b iR Rt Gopr core. Tn

méﬁlnﬂoﬂlmﬁp&mﬁtsmmbédlspb@mutﬁééofﬁlﬁbﬂmeal fiber core and at
IS surface of the optical f.iber core and at

i SROTEE of R SRt ot £ pdiatn PR et 1 etk on

t r anskb&Tomee, ihs616é erfiboAehdr@s] €an iR oGRS lehdt 08OFRItering agent.

enbodi ments, can f urther conprise at |east one
anethey W‘goda@%ﬁta fieRcosf eATHROPIPERFDRIF I OF ScpttetigpAsepts, geattering
%@ﬁts%?:@&ﬁin%@o BmBbdih i &ﬁ’th@fareﬁﬁ@ﬁl{/eﬁﬁlbﬁ‘ GaR @R Selectromagnetic
cattering agents, according to enb odi nents of the
@g%prop@g@gﬁg glg]pg the lmgidydinal axis of the f lpq;ﬁﬁx@n &t soqgne embodiments,
§c§gérﬁ{g' a%@nt@&@ﬁ@%& {HR Qe (gﬂz%ngtjfbel QR &Mgl'lﬁ@ltwﬁ’t)&'f%npﬁle fiber
ber core. In sone enbodi nents, scattering agents
@caﬁ P%T@a‘lﬁtlé absprpsion pEike pestiergh eadiation ByiPnetdr pre Blefitesppsytive organic
Hg&g\@ﬁlpouﬁlgﬁgg{e fiper core pernmitting absorption of
e scatter di ation by one or nore photosensitive
org arﬂoatwraggeangsnts umr sconereaibodintents, fanlgempuissriensifiommeiel nangparticles.
?ﬁ%ﬁﬁfl&}] %ﬁl{e}lsg? %lﬁ%pgs%.fi?g%&g‘r ng a%gntg 91[7? Y én?beodgrﬁcﬁll@ %I 1%1 c':cgnpnse gold,
siber, aspr&camdbanm rpgllzalyemtaad p]anma)m "ﬁlﬁbﬂ)ﬁblﬂaﬂal, nanepartlcles according

ver bi u
BBt e SRR Miref APt PeRnelob i Bltoe
saryiion mktd nanddsor maaswicormp hhwe diatddeaingihgd £&n abdut dmen to about
g(g‘bodl ment, for exanple, a transition netal nanorod or
W8wire can have a diameter ranging from about 2 nm
to atiolbtbelwrolﬁm de@ésﬂﬁ“ |t1ﬁsqiréseﬁtl ifivelidt @Rpried a Ia‘dﬁttlblli &Sﬁ%ﬁﬁsswe first

i.nvention c | S tlontransmSS|vef|
ectrorc]ie surroundin the er core dﬁe?dlatlon transmissive, as used hereln refers to the

ability to at least partially pass radiation in the visible region of the electromagnetic spectrum.
In some embodiments, radiation transmissive materials can pass visible electromagnetic

radiation with minimal absorbance or other interference. Moreover, electrodes, as used
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el ectrode surrounding the fiber core. Radiation
transm ssive, as used herein, refers to the ability to

wanold7aaeRspartial ly pass radiation in the visi BC®US2006/016730

region of the electronagnetic spectrum |n sone

Eeirgl 1,br|ege Eol lg%etrﬁ, t%gtl Erlct)\h? | acmera alu n 1Sd% 1¥e%n§ﬁf1c§c5 gl e%ertgcf"alr}%f}tst% an

ab&ﬁilh&mmmomm@bms nilepd ’@rthmmqﬁoeldﬂbbmovlemce An electrode provides
| ect rodes, as, usedher.e re

B G Bt WP FOPPeLEn oGS ol SHar s HERBP AP Bylevice nd a e,

b, @6, of Sth&m&xé B Bdhsp6iting thelchQe irdath bl ordroi @S external circuit.

vol'tage to the o pt oel ectroni ¢ device. An elﬁerOd

pr oviHE#d1tigR tr?’?ﬁ%?'sfv&,flé“ﬁ FRAEnACC AN i FBRETTRPAIPCYE A e

SEscANin0EBRA] EnPHER %'r@ﬁitfoﬁ@ﬂaﬁsrﬁi@éﬂe%n&{&ﬁn oMl eRadh@laﬁi
trace, or other nmeans for transporting e charg

Eansmissive comslugingraxisie.im somesarehodpents fﬂenﬁOtan?s P& e (TO),
$AIARS Hdfsh M8 0{185 ?IT@b 86l HRd &diAC GREAEOTITO). SRMBother embodiment,
enbodi nent s of present invention, conprises. a
e g diation ﬁamnaws\m figgfielesiredsrran 6QRTESC 8 %3 dRdion FaRRIAES tsrpolymeric
ﬁlﬁt@ﬁg’l%alsz{s\f)%lﬁﬁﬂﬁl@ %IEAI@Q aQ&(itsdﬁl%mldaﬂeﬁlgU@s empo e iR o diments,
can conprise’indiumtin oxide (ITOQ, galliumindium

3. Hwolyrihslengd@xydyophared PEDRT) pﬂdmmuttahie wdiagien framsip@pive pplymeric
1?1?‘[9}.1!11% ﬁé‘ﬁ&%l@&fb‘de fnh)?heti %qg@tﬂllnglﬂs,ta %if@nﬁﬁﬁléﬁﬁsgﬁé ikt electrode

ectro e can conprise a radiation transm ssive
cpml cynmnseca wdloemamtu@@wr haviygy thickadss peerdURANIaY leagi gaitindy pass
n some enbodi ments,

‘é‘sﬁfye?qc 101%1% {elén%e/ fag%/t hi ophene (PEDOT) can be a

suit alblamthacﬁrﬂbbdmmnt, p &nisiios aamuanqso/iefm electrovigtcen c@hprfson

the first, el.ectrod r adi
iePpesi Bhiea SPinp S e P’ R B <2 al PRl e
naopdrticle phaay,ah olvamivdingent, Rhicéongs e cfybsraianetube, illeleaasdr

artiall ss  visible electro netic radi
Bitnahedab dbr BEr Cu e S G RO ot fpdd can
Qi ist @ eR =L BiferANAL la SiEclthe SUPFPABIe t@at s Efar iddlly pasgip/silse ng
% nanopartlgle phase dis ersed in a f%%%neric

PRTOFBRRPE 1408 fhieste cnibpdigiratsenBeal e can 4 B3 SEhnentally
FRERletakEor GBS RO M ARANALIHBIE Sor ubdlhd HHERBS tr@EmMREE HfsE8ectrode can
thereof. In a further enbodi nent, a radiation
SIS pgh KpEk fnetign 184tdet r ode can conpri se a net al

! ayerm@@ﬁﬁe BEb MBS lsnscﬁalo%%ﬁﬁ%s@vetﬂs@ech@@ééan have a thickness
partially pass visible electromagnetic radiation. In

BagieS ERPERP M togbaritlgim. | lgpEier ergpodimet ingadiation transmissive
BlLOBROAL b 1RYE 8 ifiBheds ?an%fng&f{dnp%r%ut Mt & BHiilodB L& iRhnother
use as a radiation transm ssive first electrode can
Jobpsimes, Hpdghtidraashispie fishelpatiogs ean aye & thipkness ranging from about
%6%%' 'tona'%BEtSSOO% rL 519 b 3 RD eﬁ‘ﬂg figﬂt Sasll 19’:151{ tfl%&l 1&1%3 Pnrsgggctlode
can have a th ness ranging froma nmto a
&mﬂmvedﬁmﬂhhﬁgnﬂﬂbﬂﬂnmmmts a radlatlon transm ssive
first_ el ectrode can ve a thickpness ranging fro s
about OO0 EGe B0 TS aB AT S PREr ST Rap osegsitve
srggliiatayen Opt@lerbsie dyecek, dcsdrdial ecdonRttmbodimeityna@omprise a
thlgknes rangi.ng fraom about 200 nmto about 800 nm
PIHralit; f PpfEFenSHEORHER Y, radi ati on transni ssi ve
f | I StIn@bMe bmBEEmERE) aRAYRsasitid SKNES By@ 1AL icknBRRanking from
toel ectronic_devices of the present invention

@@ﬁb} R tggbopphrm. éth%thmbgg@wgtst 3 pheotosensitive organic layer has a
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organi c | ayer. Optoel ectronic devices, according to
sone enbodi nents, can conprise a plurality of

wohoi7asensi tive organic layers. In sone enbodi FEMUS2008/016730

photosen5|t|ve organlc Iayer has a t hi ckness rangi ng

rom about ts,
st ot AorouRg IR E =y 0 e nS4 e RRHRTRENS
phoRemliew brg&ﬁlc niyet 1as ablﬁcltne&(}ﬁ)ngil@ﬁoﬂl abat 1 Q0 irh &r about 300 nm.
enbodi ment , $hotos nsitive,. or

t hi cléq@?éoSP% PrgAHe Bt a s et 80 i ‘1“8%%{% B hipergion

dehptiasanRkhitbRe PHoBRBIi tay e wiaeLasdion@gictic emiRaidh teidbabed to
of the present invention, conprises at |east one

EOrIce S PR gl MaR sybsequaitly iSSP RIRE FURRIGHEATS 8nd BpFsafR e

dnshoBRERAPLFhdtac R OdLeE ceﬁ?‘&)iﬁpﬁ@@a %tmyfﬁél PRl e RISt Lide in a

di ssociate into el eétrons and es. In_sone

rbaiveetivivaesien ofa phnsRAiye oEtie &W@rn NcoR cbAgFeRleoan comprise
fu)é:ﬁ@cf %c]gl? Rk gﬂlsas S JrRfs @ncfllﬁﬁng%%/(?i Ne:d1RIBLARFPRHUE), poly(3-

regron tosensitive or%anlc ayer, in one
(ﬁﬁﬁb@@hﬁﬁiGgéﬁhf@énﬂwmgwh@@df Bat ed polyners such as

:)2 : 3 ?12 ?&lgez%ﬂ;, (&Llﬂgﬁﬂ golps‘ﬂlar% gl%fa’BWII LLsg lugag tl\(ep rg %%_ﬂ ofa
HhPbisgnsitive oxgane leefn*b@mcnmpm@ se@@pgdrmtd@ gq}wmgm ong empediment,

ﬁeﬂlc%n@tn:(%g ?8’1&%&% n{c?tgl' %}Hengfieag V{I)LPEL&S ﬁigﬁ I %’)Mﬁpﬂéngﬁ:'ﬂé Ginylene) and
mm@p@haahmpvsghm@dﬁﬂ%banm@nw@mVﬂﬁm$0fd@kﬂd@emh@hmméhe
sgwﬂ%zlgucglﬁgﬂéylgeré cgn no)ll %(ﬁg Yéﬁ’%el%s 11a§mgglr@1?e)\§a$ﬁq}er1vat1ves thereof.

Th heateied embdsthméllitefenﬁcrdndmhtmg pblgmes dor GO nrhjldtotdagtlwabgmeofsa

an conprise fl uorenes,
ROy siarh beten PP s PRA SV B SRPTRA N potyamides.
OBINCERdeebz018) (FVMGAYRIoSypiyatle UBRY)] Mdaophnilioa(ny.e
regi on of a photosensit.ive or ani c_|ayer can conpr |ﬁe
pol y(Azp]Qthﬁgpweglap %SOI‘%I%WIH &bycgme té can comprise'sma

ROLXAN: Yh By ot @hall R¥e&lles RathypYor Ih@é @ a(PRBy)ctivaRekion of a
pol yani | i ne (PAn). A phot oacti ve regi on, accordin

Rhgiskersifis ararBiqiayer %ﬁowaﬁﬁrqog@a@hﬁwpmﬁmne% Futari 0B efgumarin
AbQRLABA 53, 208 bbuniPih @86 DE Sn Sxitiied BBodi@EntUsS @ndiNmalecule can
photoactlve regi on of a photosensitive organic |ayer
Q@ﬁ’f]’l’lé‘?)w&lfopléaéﬂl@oﬁﬂ% fn p fgthecanfipdiment, spmall @wﬁ?ﬁw ??“1‘?@211’1’156 2,10-
not e#lﬂ)[%‘%g’ené: %mh@ 731§§hy1’9€‘190[§ﬁ> FRE, e Belo[d]Pyrene, 3,4-

odi nent ; nol ecul e can conpri se

dHeydgepahryrdobyrge-1) 2nd1@pec @ndt lh?ebls@n@umﬂwémm)@hﬂm 2,4

&L m? 40- di hydrobenzo[ a] pyrene-7(8
{%&ﬁ&g&ﬁ%dﬁﬁﬂh ?Egnz%? gyrene pyr ene,
benz d[l edpy clebqghm@ltsﬂ,cf thig M‘y@nbmyel@og%m@muhsgw@auon is precipitated at
ly

1&1%11 yj d]?c,ggm% @Cﬁ %rg?'nelg %gérﬁllgl%m {th'%l%j ch%(c:égt) (R)tﬂw nd agce%tor materials.
@rnhuod Ilztyemt i3 soffie bmboqjmelgenﬁthq: presemt Ingentior)aoIpose at least one bulk
l%eﬁeégjgﬁct%% fgrﬂ}egsi)gt?v FiI ocl‘rlcflrlé){dg{) ea?:c a or t1]11ea Gﬁe ggje rll? th& e?lﬁ)%dfn%nts organic
lamemlmmsaatphﬁalﬁjr sf bulx ]gm‘tbjondt@yefosmed petgemmelonor and acceptor
enbo |nents of the present invention, conprise at

PS5 one bul k heteroj unction formed between donor

and ag gepoafextatiotfahizInSaterlalk, Ok ks asie dhd@otBor rofeg@itherelative
positions of the highest occupied molecular orbital (HOMO) and lowest unoccupied

molecular orbital (LUMO) energy levels of two contacting but different organic materials.
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| ayers conprise a plurality of bul k heterojunctions
formed between donor and acceptor materials. In the

woami7as0026f organic materials, the terns donor PamAS2006/016730

acceptor refer to the relative positions of the
Jffng 1s 11% olﬁ%.gtt{g :thgagua m@% tﬁ%slré lkg%tﬁlg onr tlffr*_ Uﬁ@fl(“g%{% ‘ivlgeg% g(EIOb iand
ﬁac.q;tmom}anefar ttgtyb&stof dogahertien inap bgased ¢o craite ogdagic Thgd p-Sype

n contr st t he use of these.ter he i norgani.c
st QR o BB REr G SR et BE SN ey Lol s o0 fagrial n
@fntddﬁ‘{@ﬁm usotlidd @t loway thee thdSiRfteti iLdn@@EPtdr NOhGRdeGt B2 dBRGE. It is

respectively. In the organi c context,

er
@ Fl&eﬁ%aﬂll%%’?‘f’e?lb E RasgRie 5N HRHbtAS RFICqToe Bt deppt-acceptor
Jihéthnad ok ntd e bWy mbiBEA, A3 HIRE & hdle il Bdonor material.
acceptor. Oherwse it is a donor. It is energetically
f avor%eh%oacrlﬁe ¥oRION A3 BhRseRsitiva RTEsRiCRITR ACHTHES tofseme
Shesih@RSofahe RedaNAlend6E %Bﬁl iseb B@ltyhlglnc &d?nﬂBQlY@mht@ltleg The
the acceptor, material, and Tor holés to nove into
PRAYBPricReRYesiES) matﬁ\mﬂm@ gl@g@lpqdy@em,@gm epinprise 4 nanoparticle phase
|
D i R P R P iRl B POfforc phaceofa
Pokopatévei region pavcoinpesaenigited polihers p@ﬂlytmimlﬁxem mpdsiitgpoly(3-
S e a

%ﬁ&g@#n?(ﬁﬂ%ﬂg?ﬁ%ﬁ@@%@?@g %ﬁ&mﬁ po ynerlc phase.
PoI y fesems embalihents, dlre lpn@:damlenglastehhsppmb@/meha polphaephafe of a
]go ugp 9l c%ﬁg'oé‘ i ma%egs For% Cl?nsas é%rfgggtl o"fig zg; Or na%o;i)atrﬁcilg p{j}%ﬁc‘glr S
1(aB6]b£Fﬁc1$mdn poxhylﬁsié fuiwqplet haxbmhmmembésPamy:uurésrth&emfe Fullerenes
sur{bbcl rréorr u&e 1F1)1ﬁ1ée 1éa118?artécq ?’ré} ?n@ eB%ﬂ% B]ﬂﬁi’ g{f‘%ﬁ%}i}seﬂ t(:b-e
maﬁmycaeSn}&)prdp@mS-tphﬁﬁi% 6)116b (ACBM) apalidn ah@ubdsdse in the

no artlcles ca | | erenes, carbo

nprise f
GBI oo R PRt FpebpeRGRY o b6 SSa viegaanotubes,

ﬁq@m Wi Rd infindtdhRs Tb@ﬁﬁ)ﬁ@ﬂeﬁ ineleef. phase, in one enbodi ment,
can conprise |-(

met hdRyeas ﬁamﬂplyﬁ%%}he PressRERYAHEN. gy apEBRyRoPEHFIp Fjio in

PAARRBEpbGle nikE@als i3S IBRANGHRAN 4 6 laBoR N AL, In BB PEHD dMnents,
to sone enbodi nents, can conprise S|ngle wal

ed
the ARl TBite nanAppIticlefallq BAOlEIRHE CBROSTRMAlKTils fAnges from about 1:2 to
atbhﬁtr ﬁ@lfs Id SheSRUFBAIRIRO @Hrr&me ofe laﬁkeoﬂ%%f@ Ayt PR PCBM

pol ymer to nanoparticle ratio in polymeric
@@ﬁ?ﬁé@m@oﬁfa]t braapyt kdhges from about 1:4 to about

1-0. 4y, kuRl B&b di

nanopg?tlcﬁe ré??%gﬁnlggﬁ& m??gﬁ%%ﬁg&&ﬁ%g%ﬁ%cgopnfncpmme
qompg]g@ at }e@q;ﬁoa@gg{owjpsgert & mbowbisker,@s 6sed[lpregn ecfers to a crystalline

o y?%-ﬁexy [ ene%’sl’lmthg’e N?%ggagé pgricles. Manowhigkers, in some

anabod inaants, g_alﬂaeéprociunectabyf apntdhipg a emwnmm qrganlvelayer comprising the
1%%@19 rc% n%o%?te% a‘rf‘écf déarg enr ﬁcé%g ath?ck ts Q)}eam ¥onE) lla]EOW ns?cgrg,

Ises a ohé nano Rano
aszsmrdmgecr SN, ermlmﬂ&mmta cmna:ompy&tsaiglld welledamh»om nanotubes, multi-walled

nopart.i.c froma plurality of .carbon . .
AERERa & ee HiRGn B0e e b SHy S apgse solline
RIHBM( Gaheig iy }ﬂlﬁﬁb@nﬁisitlﬂ@ ot D OS BNShik leMBodih@as, dan further

er conprisin e
mcrgase the dispersion 09 the nanoparticle phase in the polymeric phase.
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pol ynmeric conposite material. Carbon nanoparticles
operabl e to form nanowhi skers, according to sone

wenhodBeent s, can conpri se single-walled car boRCT/US2006/016730

nanotubes nultl wal | ed car bon nanot ubes, and

full In o ment, nanowhi skers.c ri se

e L T A R A SR SEh e SRy i o

hanppdrticle phas,e NEe RNaad cphadeServeads af dohdhBdteria iiERES BarloP&rticle phase

di sp erﬁlon of the nap article phase in the polyneric

iehys as s esspioamAtHeIh oY RERIBG R Pt vneliindAsthe B%Pﬁ‘iaP%IF pfgpxcitons

ﬁtdqwleémﬁa electRdhaS B cibdRndAdVARMA habfarBdlesSRe dishesed throughout the
yneric phase serves as a donor_ material and the

Pféﬂéiféﬁﬁlﬁaﬁq: the pheferrtiye Fapiog of heropgnigdeisp eHRPTIFEY %leﬂlty of bulk

tdighRldich@r M ng a heterojunction for the separation of

excitons into holes and el ectrons. In enbodi nents .

wher diAuiigh epbedimentes dongr amaifriglsan 3 plpteasHptigrien of @ peotosensitive

AT baR baﬁ&setc,'f%%nmamg@e&hﬁfo%nasqgamngﬁorfmn@r gani c

yer conprises a plurality o het ef oj Urictions
}plﬁ hHflopypitings, @rﬂtﬁ@ayqﬁggq dereglio nidrough therise pisan gngamometallic material in
I

t@g gh@%&%&? %gfogl ?%%F]bg%{dgff B‘P\géeg 21%813)'85 ég ISL%([% gl%t rﬁlls 11‘?z§§ee'fﬁ01ently

1¢ﬂmphyﬂﬂﬁsmkphthaﬁmbyadMn@ﬁwsngtUanunmn&g@ybtex@mmgﬁﬂ
0 a?«}ll}lé&cgmﬁ)%gncg tha? ﬁﬁ%{)&%e} {1 I@{)/lé/al-: gxc\ri}?%oglgfrcgﬂ tﬁerg:intg{é? ground

sta{te&)dlpaoﬁjatd th@tr@lﬂt bxonmdl guteq Iehmmatynﬁhé lossee ngsbgiated with zenversion

?1}}8]? 1 e)r% ezrscil gii ‘:’tﬁjie!zﬁ) H{amgt ¥ }(e gta : ?Iglﬁgon'ggr lifetime and diffusion
BHghoDHpled b;kdltcngziﬁ mﬁpmdem tohsxigldt Becitabsiasiypilioanter thavied ofea thicker

itation fro i ngl et nd states dir 0
Dot yeyPaonas et Suatus maf AR Bren Erebae S isath € donor-
A3§A6H [Rtcesfuntdtibh vﬁﬂbuﬁa&hfﬂﬂhgfdeﬂm Eﬂﬂieleﬁ¢y’19| et excited

| et excited state. The

state to the trj
| et A h o RerSh PP O T AIEICaE SR i Higosensitve
ﬂ’ﬂ@fa &QAn b Srish PEiGlenX Figh@ARnERIMdahixaesiRdredfhe use
i cker p otoactlve reglon as the triplet

exc:| tQiﬁge PPN e FiERs O Ene preseiit dventi e CQRIPESY ﬂoseﬁ@%@cq%%frﬁ%e
ARRRAACEAE bYanil &heF. Qh lé&ﬁé E@bodidid) Qdtsc &RE blebtr&deREn comprise a
devi ce efficiency. further enbodi nents, acceptor
wefelerdsised hejeig, 1pﬁ@1tre%tsttp beih mmsgsriels compesed pbadepaaliypare metal,
of. QQJIH %nh QM@YneFaMloﬁ%/Q BBh 1§sﬁ1 té/rka?sfk%ﬁ o&%@%ﬁ{ﬂ&% elementally
and  m xtures her eof ectronic deVI ces of

preseisrials, nhea@tne@mb@@mnﬁ%tbe secesbadrriiodd @amrigebezold, Sﬂver
ﬁﬁﬂn‘&iﬁ?gﬁ a(}gg% N Ei‘hQEegQﬁH GednBYE becotdinsB 'E&n@ g’ﬂB@dlﬁ%ﬁE §a11 have a
the secon ectrode can corrprlse a net al

theksdsh rangmg difont abbetr 1§ inptoxdbit liiaterhaklisr ctan:cmaeds dfe sacond

SrBye- s P Reremedi iipb0anTBrofud Tof ot rher

ShIIBAEA| the/sePsHIR1MBL &S daf hive 4 MickRIBa8HRL doABBLS200 RS to about
second el ect rode conprises gold, silver, alum num or

pgPer. The second el ectrode, according to some

enbod&m&a&% pﬁ%H%BﬁMﬁnﬁu&ﬂk%ﬁ@?%@mﬁ@Hgkﬂﬁnk%gﬂb@H@Hkcmnbe
10 nmt O about I n ot her “enbodi nents, the second

dirnosed hsieccn AP hARSESEve pigekn byer and Arondelegiode-aBlsUiiF 1oer can
IEH% ta%laglgéjstraﬂgqu@roﬂl Bt & Hﬁ%ﬁgﬁls ﬁ)rggggt' 1'6%?{ Ls’crnge second

el ectrode canm have a thickness rangi ng from about 200
nmto about

10
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800 nm A layer conprising lithiumfluoride (LiF),
according to sone enbodi nents, can be di sposed between

waea piTaserensi ti ve organi c | ayer and second el eeCTm8e006/016730

The Li F | ayer can have a thickness ranging from about

5 an tr angstrons. Opt oel ectrani ¢

ool Bubgioh? BReslar AOER e R Siethid Hafinesap furcher
@atprisel ﬁddﬂt&mabl@jmf s8R aﬁddai dr inibﬁﬁéxcit@}/lﬂﬁ&nﬁgtl@iﬂﬁﬂn @ﬂﬁsodfiﬁlems of
nore exciton blockln ers. nbodi nent

1B BEeST. VYARAG, ?’b‘ﬁ“’“%i % 1% 1 Qﬂ%@l&?‘h Bt RSABng lémgee%fﬁted
&eltodsQo aRPtdinenah Bk Agsaefial afer®X€ hidRsvehOpaifRicreRGitA{uenching
near the dissociating interface and prevent araS|t|c

@)@(ﬂhf)f@ﬁmﬁ%ﬁ quplﬂa elgt:tr%le blﬁ@faag ehlsﬁdfhltlglé to limiting the path over which

QAN hdyedigede! A0kER1 BineldfiRieSallylabt AU filsRR thRiek tdBubdties
the path over which excitons nmay diffuse, an EBL can

aeducPdAuinedenesitionot heleriredes obi s9ae emgpdimgnts, pydiBinwadiave a
st wEaGedus KN ‘ibuﬁﬁﬂ’&%'l Elﬁo@tﬁhgﬁf ofdc REV QIR Bwist Fender an
sonme enbodi nents, an can have a sufficient

BRIk Plosavolteic dpyige lﬁPWfﬁ%ﬂ es or shorting defects which

coul dy, Q}E Eré%ciﬁlng%%%{e &%g@ﬁ%ﬂ{é'oﬂé R QY %Jeﬁ'ﬁcﬁz gﬁlvéo%ff)rise a

i noper a according to sone enbodi nents o
dhengrcewemoswenvémaﬂ ok, ong ambexdympiti aeERL puhnyivey agbon nanoparticles

SGTR 1.5 BB Pt QR RIS EEBhufl, Fbooross). 1
amﬂwp@h&nﬁhyﬁsn@ﬂﬂbmymmm@pmémenpumysmWsémmsuﬁﬁmnﬁy@hwﬁ&me
éhlm andS % 0l m LS e%o?eﬁal%on 1%11 par{1 cles 1se(!l' 1t CtH A phases
car bo 5 F es drsperse 9? ﬁ e

mb]lhdmg GEDO&TRS mp@bgyn\enﬂmbﬂmeahhmde) c@alc&mnprlsaamgtmaw:ﬂled mesotubes,

1gH fg?@#oﬁgﬁep %glﬁe e%g,ﬁ% I}l}cl: r)ba? 1§1’:’?o% gﬁ%l;fl gbgnbo%nnents EELS can

?jnq%ise anyedlygakr Maving ubegk, ﬁuﬁmioh |e1f~1em@l' b@fhbtbauﬁ emiete transport of
er.enes, .or _m xtures thereo In further,

%#ﬁd@?ﬁéﬂ?gmmﬁgﬁgmﬁﬁﬁo 86{F&e any pol ymer having a

wor k 1h 4higé baPo@RNEtte ¥n BBEMMI R dispodRe bbinkeed the rddiA0s ﬁ@ﬁstrmsswe
of holes while inpeding the passage of el ectrons.

@fé‘rﬁ‘éecéfﬁ%%ﬂdnfelﬂ’toéose‘ﬁHWEB@aWﬁ}ayBreOf&P§B‘i9§léﬁl‘%?t%@’éﬁ %Drﬁ@me

SrAsHaghd B whdr &R Y cpReleBirdidid &dvicelcembriR 8 pRfitPof photosensitive
phot osensi tive organic |ayer of an optoel ectronic

reicByerpERgran badisefisprebrieccifiis Riolsensdive prearic dyeioni ¢
devi G8,i698mbhis %%w@esrb'f er%'résteﬂ/r ngfenmo In%ﬁle ShibbdifreRs 43R ik ther
| ayers, EBLs can be di sposed betweén
FPHOTIER @ﬁ@cht%lamrg&mifpt@ldmayl@r%conéﬁteé@d@c _tT he piogecHes Jayes san

Evﬁig ggtgélgcﬁl%ﬂfc deoi\f@sg}r&%bd Heﬂen? livg in@fé@é%g'dnﬁg%yfy th&% permitting

conprise a protective ayer sur roundi

theic osedn elvede Yanidty. of Thidicptics evtiding mlatpmltamppb@@vn&j én some
egmo g ?‘?ﬁé Eh% é‘tec‘?%él'l %SISCOB Xés%‘{i feli€ 'c&n}‘%s fD m'a{%%gl‘? 3568

ura |fy ere erm elr use a wde
&mirddiam;nt,dhe Iarppbﬂl\cealweo ncsnpm:cd mmiowgthbflrsohs{pvmci mipoly(vinylidene
cﬁt?(?rlcfe? elul%Ez‘?’rtlcles dlg’p%rr%%d Ho?ﬁvﬂlgh&cné cl%lgr?cll?z{‘agctﬁoqglpg ¥q sr(])n%ene
cemﬂ&nidnm tan donepripe smge viallel daﬂmnlalmmmc insid-walled carbon nanotubes,
ﬁﬁn articl ﬁg 3 grsed in poly(vinylidene chloride).

%ﬁr? es “§€ sed in pol y(vinylidene chloride),

ac cor@ittdedionis @6¥ices of the present invention, in some embodiments, can further

comprise an external metallic contact. In one embodiment, the external metallic contact

surrounds the second electrode and is in electrical communication with the second electrode.
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enbodi nents, can conprise single-walled carbon
nanot ubes, multi-wall ed carbon nanotubes, full erenes,

wonoamiiseases t hereof . Optoel ectroni c devi ces oPCThS2006/016730

present invention, in sone enbodinents can further

EROB AT R R BE o rbbiE L 5 apeollP eptmpgueont over

ithestsemotich @tlmdlfcﬁﬁ&rafdd andslength ef @€ fibdr@loelectronic device. In other
second el ectrode, The extern

coqun i cati p 3 ( ] g .

THEogments, Elﬁr?f‘%la mF‘ﬁ %OSF?\%t WHBH AP FENT ©, OX[ah CHEeIb B 5 eptire
TefetR%id SfhumEdtence BE the ViBEr dplocleefSic devRRl BkRMabhetatlie contacts, in
circunference and | ength of the fiber optoelectronic

a7 EWOdimentsy HERORRES TSR neludig ol kP §Y CopBEra N a further

&RYadednt, %ﬁfémﬁﬁm@ﬁ?écﬁﬁﬂﬂc@ chiPb&HJeF Bt to GdHeb1Qbh-aB¥Rbedt M tromagnetic
entire length and circunference of the fiber

et keek i th?l pldeagbeiedBotopspsidy g efigatie Ay e fplcfuebwahioe&twn; n

Sonme §hadindRio td§v1cé?>a£3:c&@m§rt6 SEndBHIRkSndnRU U ﬁ?&eﬁ%s@u’uon, can
silver, or cop in further enbodi ment,” external
fether comamed&m@e éranﬁf@éamﬁe rCélmgé tppsiyrddetse 8s userhbespig gefse tp layers
\9 i€k 51519 BGIE Eﬂa(f‘ger c,%me?st fr Fﬂdn Qn oél ﬁllc%%ce to another

ot osensitive organic ayer urther a sorptlon
@ptucwe Il ong enbostingenyi forsxamalscoeldigedrangerd ayer camdsouitiseat exciton

. esent invention, can further conprise charge

@%%%Q$%$£1ayers. Charge transfer |ayers, as used
her eimphanr@‘mlsﬂenlayayiarssmwhmbcbdimmty caiebd dighosahimtvgen a
@10{0861 %tﬁ’e 0{‘%%{1“1409&}/%1' gl%frgfhlgtlonotra%%mlasqu 81% 6??0%1%86 ancd/ Oqgé) lgt%SCIlSIthG

@gaﬁghy&ﬂmﬁsﬁmndﬁaymdechmmmmambmﬁmmanchmgeﬁnm&bhgmkmmgbe

.aver., A ch e r.a e n, so
AR R e S AR gl S R R
@hﬂfﬂgdt&dlbﬁf lag)ﬁs tabaﬂslﬁg &)Sdloﬁﬁ efﬂbb&g]eﬁth end i(ijcﬁ qbleotamﬂi/vgr a
ot ensi| .| ve or anl C aver. an econ el.ect r ode.
P herigs bl e By HaV BF af Sred SFaDE AEvi i B el structure

ﬁb&ﬂﬁ@@@oﬂﬁén%ﬂfhdnh@f tgepent Blatbh olR: ackidRt6ehie ﬁ&\hé‘eﬁ(lOO)
| ayer of an optoelectronlc devi ce. Charge trans

qhgyyg gt lglérgcld;pa}pﬁéestaa opiysh 1%’6%I(H’gt)rt és d]é(p@se'%]@rem the fiber core

(@bgtc@ﬁle&hyl%e aflBYERicd] fidel, Wsfubndd @ﬁlcguibmawpm&wpaéal &Ber.
opt oel ectroni c device haV|n a fiber structure

accorldie9gtiead g eow bz |1%11@wmémaltlsh@m|@rl@%eé by ajrgfietiontgpsmissive

BE10pbech8s) MeR i fidRy 'h%ﬁsn(lgs@\@ﬁ&ré@éﬁ‘odem(ﬁg QL €on4pr1se a radiation
conprises an optical fiber core (10 i scussed

frrapispive ppdugtingexide shah 4 1BIMM Ea Axide pplingienduy| tigxide, or zine
19@1'il gtﬁ'{ x?deb Ghe 15&1 g %ﬁsnﬁ%ﬁ#e?ﬁét efe'cé?@cfe'(%(%g éfsulﬂrlts)@lﬁfeh By an exciton

opt I he optica er core _
blogkgrigt lenetir ﬁbﬂﬂ) yInsSQmp cuhodivhely, the FRI{140) e comarisaragony e

xga.lng trtlcﬁ%secﬁ eggc?m( ]]%ﬁ‘nerl-g asre%géhaats i3, gpoth'; aﬂﬁéﬂe&%k%ﬁophene or

rode conpri se
mﬂﬂhmnmkmﬁvﬁonbﬂductlng oxi de such as indiumtin

oxi d %? i ndi um t.i.n 0x{ nc.. |nd| é
OX| dg[‘he L¢1H§1 1S u1roun edb an s“%PS\?%%SI{‘Ver% am %ﬁr?mé ‘?he
{hibe4¢nsite SLpanio lllzmded o&y nmmmmembbmmehﬂs,a@m}nngaslaaysé]rr carbon

r | Se
R ANGRE TS g 0h EPLRT T o bR e e R s
esmlfbldlmt§ caéh—lﬁdh védnyleariediconsyitihic tplaevig thd radiation transmissive first
ect o&e &IBX)l IIge 1er € hbodlmentg a charge transfer layer, including an exciton blocking

layer, may be disposed between the radiation transmissive first electrode (104) and the
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The EBL (106) is surrounded by an photosensitive
organic | ayer (108). The photosensitive organic |ayer
w0208)130028 sorme enbodi ments, conprises a P3HT- earsmo6/016730
nanopartlcle pol ymeric conposite. The photosen5|t|ve
ani.c | ayer

RS2 k05 O BT g
rddiAAS M SShivevelfirftelecRbRq 00 dad (hd @H()toselmtl‘m (hymc 1ayer (1 08).

enbodlnents a charge . tra i ncl udi.n n

exci 1 BrPISIQSERTHG Orga?%érlayeh@g)dé S%T%lﬁ%@él&a erRd St e (10)
Thagh@bdedititd REMID 185dr YVEO8Y, 1ifi Somedn@RtnRae;, (ah(8)in didt electrical
t hephot osensiti ve or ani¢c |a er rov

cpmmumé@tonéwébtb? pecaipd Qestithild Eitjﬁsle%’%‘é’aw Phe? e ranster

@ 9% £ R0 BlosRihY Riyérl {'n%f sl@bvﬁ}:ﬁlﬁyoﬂﬁdlépl)@ﬁ)beﬁﬁ&nﬁlﬁe
hotosen3|t|ve organic | a (1 hot osensi ti ve
pb@tgmslqu agarc 2198} 03) gncgﬂpp pqyg%@lgﬁ:t@ge gl Qg dERyide indirect

%li{g gll Gk beT\Dé%n RRIHBREARHVE ¥afE BH G04)AYE the second

I'n sonme enbodi nents, can be in direct
elbeader(l KB Iromeenibodiniests, e sqsondlecsedadOoaprisgdgnetal, such

ag g?lll’?l)lnunl g fat BRE: ﬁﬁpﬁfj&%& a charge transfer |ayer,

exciton ocking layer, (not shown) may he
d i s p i} hesbcbmi shentade (10 )oik strnsadesl; tyi a\péoteqitja fiver (14epmprising a
pgﬁra}e%lc c{)]nq%%s 1S el nqn ?Alﬁec&ﬁ&(Hﬁne(ngslglk ngmgﬁp }ngnqﬁ)sne material of

rical conmuni ca . _
ﬂ&hﬁbmaﬁm9mmrm&mnmqawﬂmnmmyguﬁ¢m©8¥Waﬁﬁimh@Y@@b@ﬁ@wChbﬂd@

el ectrode enbodi. reEN
agﬁl/glétfqu @e%%t%ﬁ}of gl'ﬁ%ﬁlgg nano rttlclﬁs ctzus lCJOé §g §1§g19 rWalled carbon
n@fdttbes Shhlvetvallet cakad nan@ilub@soﬁnﬂienenesTdsremxmm rigbrexife Ct r 0 d e

(110)_is sur.round a_prat ive | aye
c onpr & PRECEYBYS: ZE]IZ%S SB’SE"B’%S‘?‘? AT er&fé\l et fonjf%)[ (144) operable
168 bhadi iBRhtSovet ARnEA |aﬂdfﬁfduﬁ1f<§r@r[§a osihe ﬁbem:tpﬁreleairomé d¢vire. In some
protective |ayer co iig car bon nanopa %’cl%gy old. silver
embgélé}eg@daq FigseRl reA Ryt Shpa FITbFIEEY" &R Jogpetiing gold, silver,
ke mers thereof. The carbon nanoparticles can
conprise single-walled carhon n%notubes nq%%i:malled.
car b&ieuahBREEESS 2 TP SerieRl S1oWH! AR PEFHLNY Y isp FOrRae 2
fﬂ)repgtﬁﬂu'ré’ Socb@¥B o hnotle? bmb&diSbit 00 tHaGeseld Ynvahiti@x tTak Badoelectronic
metal contact (114) operable to extract current ov

dewieg (290 hdigplayed i FigbregrroBPges ap 8PHGahaber 63je &l 28 81 fb’ﬂﬁ@ﬁon

tga%%‘nﬁﬁve Eft Q0R € Rep B il dng tﬁ@ ofichefuatordeloal. | Aﬁ? eciton
contact can conprise netals |nC|Ud|n% %

Wodkungrlayen 206 bpysorndseheyiadiation transpisivgfisselgetrode (204) and a

p%o%%énsﬁﬁlg 'i)fggﬂl? llas/é{ @%)Osfun@t%dg E{e‘%%lﬁﬁtm&ﬁin% 16 v {2@@) A second

r structure according to anot her
q}emuodh mﬁ): suubultda ¢hembetpesnsitive prgatit e ( . The compositions of the

1caﬂ%b%rc ctorré) {;ilo%patql S a{fcﬁﬁﬁ%‘g Qz)yeglé(m %%)g ?xe cBn, W GRh $hose provided

seS a r-core ( a radi ation
1h|t1&n\&mbs§amlmdfmm$tdeedré>etﬂhﬂcﬁe (204) sur roundl ng the

?gtog;:ln gﬁ:re gbﬁalggelol gvn 1%%15%1{/6\3 t(:flf: tﬁlcg[r]r?lgeé 9:0:/1% (?@ lal?&/l%ﬁiation
t&in@ﬁiﬁsm@d éirsf 218¢hjode &20d ) extglidoigstediaaltyi hﬁgmuitgammmmwleyers of the

GRS LU 15, S5 O PO 00 R 308 ) o

QAN Bads@yeive (20 8kctrolib €204 AP asiet an&n(BﬁltSI @ fmplntate altachment

fiber core (202) surroundi n ers (204-210) are
HohsPripedestr OwictdﬁVlf&}]&g@ ) AR eiay © 9ectr1cgl cucul{

13



10

15

20

25

30

in the various enbodi nents descri bed herein. In the
enbodi nent shown in Figure 2, the optical fiber core

wO0202)j13ems radi ation transm ssive first el ectrede/us204)16730

extend | ongitudinally beyond the renalnlng Iayers of
t he optoel ectroni c devi

Q0
xt erBEOR S QIR GPPREE DAY BETLA S BN v comprising

B isBhidt@d atdoadiBiMoSEbUE dnibo8imeat 6fGhd ﬁ@@lﬂ(lﬂ%ﬁlon,lvﬂle&ﬁi{@e
enbodi nents, can facilitate attachnent of the

efpdeatientc dgtireCapivess vy of Bhoipsersi wrogmcarses riieal

gﬂt&gé’d’atoni: 'dgHEe,eG@Oj dohipsibdsah @pticl ﬁlEé?%&e? 1 PRafibey bEW(D2) can
an opt oel ectroni ¢ device conprising er structure

eEsse R glst Ptistdibae p dBsrowiieE fiperppr anﬂ@tlﬁ palicahfiber.

' nve nfﬂe%tlcmg&edoﬁ BB iORLBEARALY ‘anécﬁatf%ﬁ\{ﬂaﬁs‘%mWrbt%?e%trode
plurality of photosensitive organlc ayers.

@Qﬂb elhecrdigion dragenisse fugolpctrednPrd) ses C%wtsgtl Fitdaﬂtwfl {rpesissive

1otk Uk sl ARG 1 8o, AR 16 SATRI SR oGRS tin
optica ber, a quartz optical ber, or a plastic

@pdq CHile radlum traim)@lssgm firstdlecfrpdrois smmugdngﬂza) firgteexciton blocking

?g% 4{?(%3‘?' gso?“)aé at%?lg{r? ,rtglﬁ g&r%{ gg? (ﬁiﬁ béﬁ co ﬂé)Flg'et %a%og&taﬁ(ﬂaqﬁlcles
l&MS)ed damnpapmprid [geseasuclaak Mﬂpmhyeﬂlylaxmdrwcst@loqpbem@m dolgtvimdjidene
% )such as indiumtin oxide, galliumindiumtin

%x?ﬁﬁ or zinc indiumtin oxide. The radiation

t r anshiesdast\BEBIf (306)tis alreohdeddy ai fastplivtosupidedodgynialafer(3@8). The
Xci t on bl ocki L ng l.aye

PP R S S E B Pt R R b P Pt earbon

ﬁhnspzﬁﬁ&e qﬂolyﬁheﬁc Emhposied. | The i pRot6eaditivsor gamc 1ayel (308) is surrounded

4- et h n di oxyt hj ne or y n ene
O SEPasreraop e L O 3By B b\ amigiigents,can also
¢dnfitise PATBSORRBSHHid1elieBedinG, 4- polsaa“th;(léﬂé&bxytmlaph&]b ost
photosenS|t|ve organi c layer (308), in sone

g Hesne ShIOEER: conpri se a P3HT-carbon nanoparticl e

pol y MRl s6cn@ TRDSE biBroudd tylas3donR PREORENEIS drgﬁu@ragar@ ). The
| ayer (308) is surrounded by a second exciton bl ockin

ses gt photpsesitive Regagis dyRHOGERL In sopie sohadiBRRs FRRERRIISe @ @ﬁ%mem

ﬁlaéﬁalcﬁ’leﬂﬁﬁlg & peRERAS c&%&ﬁ?@ hhvifd ﬁ?‘elgdtl%ﬁ'ﬁ@%%g rddi‘atlon absorption
3,4 enedloxyt | ophene or pol éV|nyI| ene

phfi brt 1'41 gelyrﬁ tgpcibpd ! BRIstorgagicrlsigh (ROd). Uy ofesapbadiments, the
&G&Eﬂﬁﬁ%éﬂs{ﬁ‘(f@ ofafid nd,y@r ({3@%2’{2111 %%1 )s’e a;{;ﬁﬁléngﬁg ﬁﬁg:rlal, including a

phot osensitive organic

eathoetiamentpssitec bavigompldc emagngte yd@timcahmmémi piofile that does not
. e i

ey R B Ul BN AR D BELI0BT & ¢
| ar g€lhe sesoad Iomamctlzt}at (302) i lsle“rcfundesitbyarsgmmdelelc‘agc@r(ﬂzl) that can

I(e%eé)elecél ?me;éxgt?cz 1@%%3 on noqelg]sofcbed ﬁ)g $hed é)%gt%Pensﬁvé) gr%z%% g Tc’aP/ers Kﬁ)8)
(3[112] luldk o the ptgaymﬂxyers fomﬁsmﬁtlmte Tliaammn@ elactrode (314), in some

el egfrogagnetlc r adj sor tlong Ofll% t hat does
HBPORDETY SRPISCRT A S}“ijl SOEPTEBY 8PHat VSF MeRE- ¢ Gogkper-

or gamncﬂad eyRdin{ed®hown Th Ellg&ﬁ:cao ﬂﬁ oPrigdFib& cﬁﬁX&(DZ),(ﬁdﬁﬁoﬂ s
surroun ectrode t hat

rpmEste g‘lr%s%f Z 51@83 SEEPL RO stﬁgl FEESD) Beidhe
PREEASRANS bjore 1RIrERhiag 1A¥RI0$ tHeIPBblectronic device. The longitudinal

extension of the optical fiber core (302), radiation transmissive first electrode (304), and
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(312) back into the organic |layers for absorption. The
second el ectrode (314), in sone enbodi nents, conprises

wa 0@t1a002ssuch as al um num gol d, silver, nickeCT/use006/016730

copper. In t he enbodi mrent shown in Figure 3, the

opti cal er care iation transm ssiye first .
@P@&ﬁx&% %&)g laygh lgé@aﬁ@éﬁ .aff%ﬁlrns%%ﬁl?wtqe pric device
faaam af ¥keMdl diQadat dgunal |y beyond the remaini ng

ayers of the optoel ectronic device. The |ongitudi na

ext erf%llﬂ&%lelgt‘Wé iptiateg pn PIP’“B%‘?"U@BIPQCYI%%““%F‘&B phgipssRsitive
ﬂF@lﬁ@ [5'y§r§ ' e\ﬁﬁ)oﬁin{eﬁﬁs o@ kll%cbtxés&g@m&aﬁ% conRRPHECHASEIRAEiE BVices
ocki ng layer (3 10) can facilitate attachnent of the
@pm@u@cgerat?ﬁ ihan dney Pleasoseriiye orginisraxexs: Behidingepiogleptianig devices
ﬁdvﬁ%"{}ntee ol ROUI @eawtﬁa@ﬁdelmleég&ﬁwéo@ahm layers. In some
opt ectroni c dev havi ng two photosensitive
embpslithentd, ay epteelectivbisdievientasn compriseent pagid @ whotospneitive eganic
§2Q£enplate opt oel ectroni c devices conprising greater
an two photosensitive organic |layers, including
0 pt oeh pltalignofiphdieinsitise higenin tryel caebe fudfered ffonvene aapfiier, in some
o%gn% § Hls sYn% eg)(pl?onq;f(?cﬁl I tl y\é% 1Rk p Ith% Ih@%‘sa’é’ng'ltlvé &ganlc
BAS ronic Ide
Iawrpr By proatdlﬂgeaqﬂmalm o;ﬁ pwmmetqrgwlodnmwberdnaymhslayemlas a

gllﬁtfl*cgi}béa%P?lef glﬁ %eg%sclr‘[]}é){ll\é %F\ﬁlg%(a??rgleé) sgn rmsvegt?orfl CaB increase or

G sipil exgit@xgehérativncpekiha glebtmjﬁrgaethfsﬁammm t he

phot qsensi tive..organic | ayer

D1 or anoge GrUaBeaSan SppRYE it R B B P epye bavinga
pagiity Eypabtokasitite fbhd medte@hsngrlﬁztlbﬁgﬂtumwfmx seach of the plurality of
opt oel ectroni c devi.ces of the @ﬁgsent g %%on can,
PIREQSEaE e SrSIoRS CPRPLRSS & KAGAHOR Ugsiuishie fast © Suprpgding the fiber

83r8 Gk [cRAREN Sl dt e SRBG oFgaMc 14yRr SRR ENDAEifig BlestroddAnd electrlcally
op t'oel ectroni ¢c_devi ce can comprise a fiber ore haé
yer and

%P“BF‘ili?daqo|ﬂ%eyﬁr6tfele|6F¥8‘ile®§‘é11%$69?1%ﬂe¢1?°€@?160%‘§°}“63€§t HOBPHA
LESrid A Sbhndeled ) thalednic 886N FAth bBe PlutiliB) dftdpi®ts may further
phot osénsi tive regions conprises a radiation
eanemisprrdditionel lpyeses st oeth hergin, Wahufipe Additiepat plotqspysgive organic and
ive organic layer
%%??%B%gm£§ﬂfﬁsgﬂﬁ???&i?§ﬁ$}%%e and electrically
connedged 4t11dnstrhfes 41 opieclesirenic dovdes, (4@ ¢ompysrgniber core (402)
46 |
B { AP bR Ao GBE uB BB siqug i lopgindinal
whe Iplsomakinbydiments, el }dﬂ@smylvé grgame ﬂayemmwe&of each region (404,
ﬁg’)d @é)% 13 J:I%X [8 hikR, S(ﬁgtmcpglécl&ogﬁér%n@ rad’ ali]ig on roﬁle that
I‘'ona T 0Sensit1ve or gani ¢ exci cki‘n
lite; amsovaﬂaqomrommhmiﬂylomerﬁpg with I8, aqurgmmaqardtﬁlﬁd d»fulﬁ qrthetreglons In

? 5 @g)%elﬁ g{‘ﬂ%?] ﬁlglqtpfoa F)éaln?pt e ﬂ%fp%ﬁ?ﬁ)?ﬁl (Sﬁlé e% grl 1|11€ IGay(Fr of reéﬁ,]on “R4%an have
{ribhorpdbiBproAlG)ngiisShas ekibuah@ﬁhgn ikt abohmmgllmuwlhﬂeethe ﬁ]mt(&?ensmve

| n some enbodi ts, the p otosenS| i ve .or
S RP Pl STEuhih b g Gan e or geor ey e dmugow il am ©
Eﬂbuh&)(ﬁnrﬁl TheShoeénsiive Gfgﬁﬂlﬁﬂkgfﬁleéﬂléglélﬁ@b%ah Qfve an absorption profile
absorption profile %Eat does not overlap or mnimally

BOgRE F99 RPHPOP B QREGE ALY prof i | es of the ot her

regi omysplolziantgmqamﬁ@@@ﬂbllcﬁ&@@@ﬁthmagwnsf\ﬂfew@xmh@aontdaﬁlpnses at

Photosen5|t|ve organi c | ayer of glon 404 can have
east one photosensitive organic layer havmg a dlStlllC absorption profile, optoelectronic
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an absorption profile ranging fromabout 400 run to
about 600 run while the photosensitive organic |ayer

wofo0e7agiasn 406 can have an absorption profil e PangiSH®e6/016730

from about 600 nmto about 800 nm The photosensitive
organi ¢ |l ayer of region 408 can have an absorption
dvises Pihe BiSERTh VSR CbBEEA8 O MARTYES eéb‘%ﬂ!ﬂtge&a.ifetéf’nrﬁﬁosﬁhe
HEhAERGicpdtiihal ity of photosensitive regions
wher ei n eac% region conprises at |east one
phot dsé&pise embesdimenga theditiengase ofpmaptngleatrelic dqvifecomprising a
@Qﬁﬂfy@f ' H@to&ﬁﬁfﬂ/é 1%g109 a‘ﬂ%le g%rtlﬁlmo@lggWl@leasnoﬁfla&lﬁﬁm transmissive
resént "I nvention can i ncrease or nmaximze exc
lgetneaﬂéhat preverds desrontagnesic extistiomatpneatiog sloeg the lgngitpdinal axis of the
oﬁlrgg '11 Hé ﬁbert gt% afb etb%hu{;;%ﬁe&{;] s @l c&ﬂé@s@llﬁe%l cﬁﬁalﬁg or any
evice co ura ot osen
otbeyinmteriat lshat 1hrempm tnt%mdl yeflsotédne diswhown @ gne #2b¢ aticalrfiber core
n ' ' t
¢46%‘; c%[“bg ﬁ&a‘ée‘ﬁlo\ggg 1§§&ﬁééa&g?% (0 ) ﬁéétﬁ{é%ﬁt&?%ﬁ%?%g qgé b (404, 406,
4(1891 Tfuebmtlcailrfdvm @scapongateh mﬂmﬂm@ﬁ cla@ding esbdtieer momiadntglon
| addi ng or any ot her
B B FpER AR RS G et M2t on e Shown
i n Filgyéae émbdcﬁlﬁem@tm optbelédtoalc devicehdvi{}2) fileatrizaire comprises a
oated wth netal claddin bet ween .t he | -
DRBELEeT 15 80s waesRbor APty e SIS Piea 2 5es s 2 adiaion
frieRissiHO Fist blectivab sGRheidy Vﬂetﬁbef’kﬁi@at lehshatl 1@ ta9Ensiivl efganic
non-radi at i gn ransn1§3|ve nate

in th
lﬁyﬁgtswgg mgit 1r|steeéchﬁ and elecirigal ye%ﬁ%terﬁléﬁﬁg firgf glectrode, and a

QBb R RELAORIGuAIRY BE ofpaMt NFedant lelRefiicSlty déGhdéted to the organic
conprises a photovoltaic cell. In one enbodi nent,

a
13F3t Svatother @nb@urleleothwh%@@l@c pelhgomgissse plurality of Bhqtesgnsitive
SEARSAVSS hFrolitédlerghect rode surrounding the fiber
core, at |east one photosensitive organic_I|ayer
sur r dnAdihyr eRkodimerita pliogypliaeieslempapes @it Ens omprising a
ﬁ%ﬂtey%tf ?%t‘a&n&ﬁ@e 1eg15§§ dlﬁjog&lt zﬁ&%qm l%ﬂguﬁuﬁp&% W the fiber core, each
el ectrode surroundrng the organic |ayer and
Rotaseusityalrégrorcepinpaising d 1adintion @a@ﬁng@@mecﬁrq;t@y@hodq syrrounding the fiber
RLLY! kst CRORY
D e i o
tvaneted. to e fastfelactrbde; awivbesdindetacirods syytrgmmiml thapigawelayer and
[ rising a plurality of
%%%@%hzgém%?%%gﬁﬁe]%&ﬁcﬁgggosed al ong the I ongitudina
axi S Folﬁeru)haof(ﬂfa@rceﬁ@ pecordiarto epibodhusetﬂ of the peesend gw@:mnon are
%‘ie t 1 € egtr M 19‘5?0 rta gt?(%lmlos Sgltl\lle on. 1{11%1naleax1 thr tloe optical fiber
FPouft g e %%r COT'E Pt e one
cpiﬂ@t Els&flﬁnatgnete rﬁxﬁgaml recelvay elong the ﬂmnﬂﬂlm akinef fhe optical fiber core,

el ectro e an i cal connected to.the

BS8F FYge lmg‘hér C&“ g%ﬁ%ﬁ@“ﬁ&"&‘ﬁ ‘8 f ‘ﬁ?ti-"&d‘ﬁaﬁl?%éf“feﬁt&“ electrode

ﬁfdgﬁlﬁitlﬁla }?h’@jb@dsnsﬁﬁd B@aﬁlﬁ F]efyleﬂafdu);h eaneeeicedielde. Inh@her embodiments,
ani c.|la Fi be otovol tai c accordi ng to.

BF BER f B Binstore S BBB e P el it e HRGReIF Brdpfic lver

byesadtor gagaﬁd 10T gedptical FiBeH &t & Qfthal @N@dintdt, at least a portion of the

 ongi tudi nal axis of the optical fiber core

Igpt’é}gétdre(lﬁqg@wégqegc radiptign pa@r}mfl%rg% p]gfé)aveéw@h@ldtl:ﬁ@nntted into the

hiRgEistlicRadan@hy2r.0f the optical fiber core, in sone
enbodi nents, can be transm tted though the radiation

t r angiibes @ilq’rqul’qa}csqu@pse agcpEslang to some embodiments of the present invention,

can display a fill factor greater than 0.2. In other embodiments, fiber photovoltaic devices
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and into the photosensitive organic |ayer through
evanescence fields. In other enbodi nents, the received
wehertBerragnet i ¢ radi ati on can be scattered i nNPOTHISE006/016730
phot osensitive organic Iayer by scattering agent s
c\fllmlé ggrl{lonng%r%g P ?@?ﬁcﬁ%lfgr{a%eg %}rag é) \}léa ﬁu fher ?%Ogiaﬂ;q% e,ltfq;%r }ghoto‘%oltalc
(%ﬁ@&ﬁhh@ﬂpﬁ?lﬁﬂﬁﬁﬁﬁ@@mﬂ@ﬂﬁﬁ@@rSIOn and be emtted into
t he photosensitive

iC Ia hot ovol tai c
devi Spemeshopie, s BhoavolA; ShiinEra Degh SFS AN GPEdLGAp display
o288 GfciesARR, Kll, sRhYMhan Aokt 6% asiher pl@talifE ddvives iR ofer
I n ot her enbodlnents fi ber photovoltaic devicescan
efbndimenisatas damppsptefcgreTonATagiensies graler thawabqup 106, In another
gl 0 pljl‘ﬂﬁﬁt %Bg%bﬂe&hm devRES caﬁral%%z gl)lt\@iS%lldi@Hdl&%&S GfBier than

factor greater t . I'n sone
abosdd ?/qwémaiurﬂrer @@lpodph@tt dibst rlmtqyoua;v ri@@%es 640 digpayfopLaFHen
| ay conversion efficiencies, hp,
EQQ%QPes%%ﬁ%ﬁp% %ﬁf 6% Fi ber photovoltaic deV|ces in
ot herIn emioimemests, tha prefetbivetticaeovidsa we pripedeetronic device
|0|en Le X I
08% isfpea Cl?asfc' ?1'% %ﬁ gc{%%?ﬂ% | ?ggsg%lael& %ox{gﬂagggé% :ﬁlg F33[110‘[>c/)v01'c211c cell
compyising b fiberebfel mrzﬂmﬂomﬁalgnmaive first hlactrcadb eutrouh8ig therfibgr core, at
lmsL%}eé@O‘@SeﬁWgP/% ?@?}ﬁlgafl?rcsf“érﬁ%}%ép e Pust eciec%%ﬁé gn%féeo @Q:Fl ny
oA tel D 0 ifi Blestyode hadprsesad telectmde mumammdmg thei ctgmicalayer and
toe ectroni evi ce. co
h%?%}eﬁ?dc o SR Bir R oloB P Rbe R, RO coll or
M&&ﬁﬂﬁs@ﬁa Flufagiby of@:ﬁﬂiﬁﬁdn&hﬁ@or@alﬁct hess.core, a radiation
transm ssi ve flrst el e troﬂe su undlﬂ% the fiber
cor e n afurfhgngpd OGH’ée“bﬁ UG eV T PGS Blpfléeg?é‘r er core
O%lepﬁQiH? A RGa1iN6F Phivfosdnsiive edofonsl @ispuied Abacthe lodgithdinal axis of the
connected to the first el ectr.ode, and a second
fihicpeqre.cdeh FIOISEHSHIE FREITHeMBFigaRT 2dfakgn F‘a%?ﬁ’dsswe first electrode

BhEalidiload fi¥er %91@ NRGd8Chnt BhéthRnGi @AREid BYER kurrd IO R first
enbodi ment s, hotovoltalc cell of a pixel co ri ses

cecppde aidi eﬂeytr@ﬁﬂbpmwé@ﬁg fheifet clejen and axpend eleppiode surrounding
hENBES or%@éﬁ%cr[%n:; ancPel RBRLAY | Q(gﬂnéét&i @Qilé or@:inl@la?érx el

conprises a ber core conpr|S|n | ur al It%
phot &% eqvsd lewélm@gq apEediogpeissd lélﬁ@ of PROtQVeHyF eellsi Anpther

e%ﬂoﬁm?efntst !ﬂ?%gt&)é? 'E101cf19 rdngeec%ﬁ rlﬁ’é%%‘%lﬁﬁﬁéf ﬁd{e“fse Th Qgﬂlﬂﬁr

mprisih lation transmssive first el ectrode
@mhodmmmman gpioblectfonisetevice panpraes dreasty ofpigels, each pixel comprising a

nic layer surrounding the first
VT)Bﬁhgvéﬁgﬁé%?rlcally connected to the first

eI ectﬁﬂmﬂ @hotamﬂtaa cglécfonuseéh pigtlrapplecagonsy s ngbodiments of the
I%I%Sag% l}lgeg 1&, a i'gtmcﬁeﬁ llldepr%’%elﬁ_b' Cﬁnﬁ IOl anoMlelC q?)r%lz(‘ﬁlt e%ﬁ)oal{ﬁlents,

@aipphés akitediald Ifmfoale ifibyt mlbtopdiit)ﬁcmbﬁl ateaselacteé MlﬂiOlhlrefelteh@rto
s

Cg’%gg}élﬁgﬁlﬁ@sge“%ﬁéaﬁoﬁ ﬁgér%ggﬁg%(g%%cr?ﬁ n.Bb?,}le embodlment for
SReR| &(&f}lﬁﬁplﬁ‘ot@{@l{al@ eclCQMRLINPAS: Aflasd bptﬁﬁyﬂ fifer lpdn)é &lhsie another
eac I.Xel_conprising. a ot ovol.t al
Betve i o ST AN OB A0} e, Ba f Ry gy embodiments
RN bR ikdd BFaysiabe 500 fRuREHB dbipideSivef pH;oEtﬁIoltalc cells of identical

construction. Fiber photovoltaic cell construction can be varied in any manner consistent
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present invention, are constructed independently from
one another. In such enbodi nents, conponent materials

woano7anen2fi ber photovoltaic cell are sel ected RCThS2H06/016730

reference to conponent materials selected for another

I vol.tai.c 1. In one enbodi nent, for .
Wb TR oo fesp e o SRR PRIt Bihieb gy suitable
Bk assdephgecdlapflichgsnscor e whil e anot her photovol taic
cell can co #él se a plastic fol%t cal fiber_cor

s ullh som BT EHS AR any &t Fr RBtevolnl Cphsian appRy. n such

S ddnts, 85U B EpHoR VO RATO EdIS&n Lok e fuute i D Pilk &1 qleqmrhlay of fiber
of identical construction, Fiber phot ovol tai c cel

photeyotije eellsirar sglleplivelyzgongute A siwgly PRshner

consigghges \f‘l‘h{sﬁatteﬁ?bﬁﬁteq%(ﬁ} |o§ fibd? %115@@&@%6@@@@?)‘ zQ@(qdlllg to an
herein to pro uce plxe s and plxe arrays sul t

embgdgreent ghge pessena pyyeitioat Tomgber mhotgwﬂ@we‘a%@PMﬂ §e dléposed ona
&JnHéo"i‘lloh E)}ﬁteo(fS Oéf-)I f@ﬁﬁc&ﬂ@ﬁtﬂ)\ﬁQJﬁB ah th&%hll éecﬁﬁ:gl (Ql%uﬁ? S%Iq . qﬂrch fiber

I n such enbodi'nents,” each ber p hot ovoltaic c can
ehteyoltaigedl @03)in gnsnosgi stethe e®nnp¢t@nm|1atn @Pfxthropgh ¢ Jopgifudinal

Il ectively constitute a
SI ngfa}{?édgzbfthgg#ﬁcal @%gcl IQI ustrates a bundle (500) of

f i berAgiHosteated|in igores @lahd3 (tsft)l@)lglaldm@} ehitangion (508hof a fiber
@ﬁ? Q/g t éll @626)2{&]? g&{lérgsg %e d HX 3% rﬂ)écf clare E Iagac{u{tgﬁ transmissive first

tﬂemumée‘,tand) Blnypéxatt«al lﬁl&ﬂ@)g lﬁymrs oper}ld)fepo traxhspmm de¢sied exaitons generated in
el ect

ARLPEOR e arEniat i e B ilopt Bl B, s Bl Gompepign o e
@dteﬁhz& clr Exﬁtfl()SO(B)fUaﬁ) ug bbn&plét@d]’@l dughl tieak et @uiailio RoitbA8)5 1 0f of the

core. illustrated in Figures 2
{';\ Pg‘%OYOﬁ‘él%CS%@?%. nal ext ensi on (508) of a fiber
phot qy@dﬁhamﬁb@ﬁhbmi 5@B<)tos‘eaﬁnmméﬂfwﬂ Qad 1bballse@as Liahtrik ib@hich to
e.ra n transnj.ssive first el ectro
é@’a‘r‘rf‘]é‘?f gf@?fl?l 19V RIFeeds- JRIosHIsHvE giaferia § gﬁ“fldh“gdﬂbel

Ilsiﬁs‘ﬁdvbﬁﬂc Géﬁélcﬁl@E&nJB@El 85136k mwteﬂmtmﬁﬂ&ictma@mw QBRVIE for use as
ayers to the radiation transm ssjve first ‘el ectrode.

TIERg MafiX: ¥ sPRe CBReEMANS. o FERATISe puRRied RAlYRETS such as
ﬁ%ﬁéxﬁ& ﬁfélutdh{g%% B&@nﬁmﬁ&h&ﬁbmﬂ ﬁhlpbg(szgamaﬁ&p%eﬁe@ o).

the fiber photovoltaic cel
I@rﬁ@%%l wa?dlglenta nehvatess @wsqrwswtaht@t fé’r 1ﬂsa|as e h‘ﬁldlb‘ég 8B cgg comprise

é%nﬂaﬁlﬁﬁaﬁng Bow‘ﬁﬂef‘shis bfbvﬁé@ gl:r@m@bo% L’lﬁ(ﬁtlldut@/ PIQ& Ifljybﬁ{d PAn.

phot ovol taic cell's.” Photosensitive nmaterials
bundIlnKigurg bder qefhl@plsveowhoalisenswp palywan sechiep pplsf@ -hexylﬂnophene),

DAY %[)j)s%g ﬁﬁ C}ﬁrc'oﬁllxe%um ]lﬂht)é R4 &1dﬁﬁ%1%ng§é§§ bétbdARE fudrOr

use as a Ing matr In sone e I ments, can

Idt@tqyplt@ie C@brﬁﬁQ}gaﬂ"MqMBm@mh@h) e btehn gcpﬁwhwh the longitudinal

1sf25g ( Bf’ﬂg %gét cﬁe (1 E{lﬁgtgh?lg g)}telgllﬁs 1 c% ) (6[ éIS 1 r% r?f %a’ch fiber

mirmltqmﬁarlc celh@t)%)r ﬂﬁh@ esposed il adectromagisgc mﬁlaaoxh; Gilmeckboll y (8-
sem conduct i.n

hexglrthlapelgn% élRaQIng s C%c/aléerate SEGHORS adﬁgvp%ﬁ%se ggheaasfw th? ﬁber
1H10g1mha15 pelfsQﬁOZE)x Emalbc&ye alexbhmtdphﬁm$ imhirikeap ohnsie Ithe asldicibnal
I X be di spo d on th
BB e el BB IR ey Ao BB Shal SRt ons 20D of e
Cﬁptiﬂﬁlrﬁlﬁh&ir&\/dhﬂ&lﬁi eﬁ(teﬁeﬂl hista( &&kts (3109. Fiber photovoltaic cells (502)
(3-hexyl t hi OPH% ialz be in contact with the
egeﬂépg EPEfltqRg generate the poly(3-hexylthiophene) matrix can subsequently

transport the excitons into the external electrical circuit (506).
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extension (508) of the optical fiber core and the
external netal contact (510) of each fiber

wohai7asaei2sai ¢ cel |l (502). When exposed to PCT/US2006/016730

el ectromagnetic radiation, the poI y(3 hexyl t hi ophene)

matrix. can, ge rate exciton
e R BT e pEPo TR oRf RhxtlsPetitab S18Syong fber
ﬁhgg)y’()l&nch&fﬂy |ntsome I@hhﬁ&ﬁ])lelﬁtﬁtcbhmn&a;ﬂlat tARS Pﬁélsfah@plxel anays can be
addi tional .excitons to the fi hot ovpl tai.c ce
Rase9 pn o1t WifgHe BURatie iy WWI‘H‘SBIH Beltareties 1%y s’im%% oigg cells
a@iﬁ%hﬁé@sj Coﬁﬂpl?@ﬁlg @i@él%o’@ﬂ&taﬁd'@llﬁﬁ 18 ﬁl@ben[‘fﬁt@hloﬁ Qi &&k Sonversion
. ber photovoltalc cells (502) receiving
@?lﬁﬁﬁ@@@h@%éé@ by the pol y(3-hexyl t hi ophene)
mat r iphe ‘ﬁﬁe@elﬁ HReRUMaRb pYovidea BRRRAS fok Ex%dﬁ‘di & $8IectrBAi® devices
the external electrical circuit toel ectronic
C@é\?’ﬂ@é& PETifing aslilivg cere. diwasging wélaésplkmnsewﬁ gt plgetepde ona
slu Ql{éeﬁlfek E@@ R?Q&ﬁ’é’ Ahdadi dne %ﬁ&bsenhﬁves&ﬂﬁuc layer in electrical
nents conprise solar cells. Pixels and pixe
@nmayls:atmnwtﬂe thelfias elgclondeaany desppsingd @C@chﬁﬁﬂ@n efegtrical
I
c%glglﬁm%m? gévgig {He %1 %ahl% lﬂ{ep g[ggt%nﬂg %Lgtvlé Q?(grﬁiééfébe ?%1‘@ F&&%AHS
tpmemsmre ﬁmvdmtmdm phamsehauee @rgmvcelasq:r@m lagf1k) setadclestsode,
%}vggaylfep %Hd 9}?{8 J%Fxlﬁetﬁﬁce o% t 11 e‘ﬁ%‘ﬁ n%gltsac!f%%ﬂ%rd? Xf tﬁgﬁresen’t
1ﬁﬂﬂipbm Strd’kg)nplstﬂmwﬂthrtgosa pfovhbd fm@p@eledﬂram@vwgs baving a fiber
raqh%} onﬁ}%ﬁggg1ssive first electrode on a surface of
PHEF P di sposing at | east one photosensitive
Or gamigpokiay @ fadidtiog trendntissbal fira e hauioiecnta fiwer vdre, fin sdoee

first el ectrode, and. dIS 0Si a second el ect.r

b@éi“i“?“@a?“&%ﬁﬁiﬁl?f“éﬁt“ugé’ﬁ %CP%g’tgr?éacg?tboé}?ﬂaB“’t“éi}‘ée EoRductive oxide
dviad £6urfaks ofstié s loref Of sonft@nfbobigfenBodigrosingdipastoesitive organic
transm ssive first eIec;l‘rg‘];)%@{stre hot sensitive or

Ipyey 8 elefirigah gupRunGten et o Sa e R e orsanic

1874 of XleairRilecBdeyl diff csa@ng, A ,coétﬂgefﬁ@&%lﬁ&rﬁe@o@ﬁon 01 vacuum
met hods of the present invention, are consistent

hergebapeaiisd Divpire b peow! dediogninelqbirr OB mHER e ith i fhe

ﬁﬁogﬁénsﬁivé WEdalic ayde %&fol&ﬁgjto@@ﬁ]@ bRbodBnSRE ThidPrigks deposmng the
radi ati on transm ssive first electrode on a fibe
seenmd clqcpodeprethepgenis i farougoyApeT Riese dopatiie Fiiy C‘%i’rml%h% dip
&9atd ng a radiation transni ssive conductive oxide onto
a surface of the fiber core. In sone enbodi-nents,
di spddethefisaf preduasmansiptclastionig deties. ingpwe emo@ments g
cg) Qs' a%ﬁéa!hgg ‘ch\é'I 19to§e|ﬂ§tltlé 5rg£n1@ a?&toq Q& C ﬂmfﬂe%ﬁﬁ)odlmelﬁs where
g ositing t 5}gan|c r on"the first el ectrode by
ajplwtqzs@mtmg);rgasm layee ganprtsgs a qeapporitephateidal depprasing aopplyresr phase
cuuy e
RSB PR GRS He b P B ProR AP BEL BF
aygabinity indythrthe pdyoercing galtopatgdﬁgh@nb@dyqﬂmsu@ult in greater
(g §pngs On, C%ﬁ%edl’glr?lggsa;%écg% %‘f@lltS@C i% tISeeIS:O? ner klia'i%t %Iaggzle Jllngses COI’llpl’lSlllg
ﬁ:lﬁabnd@;gsmglé—wdllm @dﬁ)ﬁlllﬂ@)tuli\db,tdnﬂd-svaﬁéd @nlomhumnmtgbeamr mixtures

to tronlc vi ce,. i n,sone enbodi nents, further .
RS Ce P Eine DT aRERES b o) Beapirilings Apneating a
Hotdsaysaive ordalicIBIFE aEthdIAE HROIS eibdifhents, can comprise heating the

organic layer at a temperature ranging from about 80°C to about 155°C for a time period of
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a photosensitive organic |ayer conprises a conposite
materi al conprising a polynmer phase and a nanoparticle

wohewazoanneal i ng the organic | ayer can producecChiugkmes/016730

degrees of crystallinity in both the polyner and

nanoparticl e phases as [1.as result i reater s
AR Rb e ot TRRS fuhopbid TR s phagie chbodimeR A Rhglosensitive
&Q@ﬁflayé\l&lafpﬁhdawag& a@bassaﬁing@npri s: ng fu: : e(rj enes,b

S1 ngl_e-wa e car bon nanaot ubes mul ti - ed, carpon
nanotiiseae empodiments, a gethor dorspducing ap 8Ptmﬁgﬁ%ﬁ?8 egige fugther

dothprI6s dRPoMNE kil 16asPHRIBcATerfer LB deat@ring BRRAIN tAGfiber core.
Anneal i ng .a photosensitive organic |l ayer, according taq

sone e AfBEPHEMhods ahpredieHE pBelieBIThEFvidRe tresinicivention also
Pravi8Es RethRslrGNIRET Rty SecirBReEHRlc EXcar) ia Qe R ey, Wave-
about 1550C for a tinme period ofranging fromabout 1

grilding may be et tozoctrssa theedliciongy sbhe canBiinent s, a

P h ot ggen %Bb&ﬁ%elg,r g feQe_n't Y &ltiofs gfbv%s heried f&‘Q:Bn@:ptﬂiét 5

m nutes. I'n sone enbodi nents, met hod for producing
dertioprpestie sneranindheliovn o8 whes iitie plegip epases titinagilsd qegnprising:
Bl PR O P RR R B Ry BB S AR RE b PR afbmit
dtbe] st a Keiceddive tas; [h henperlgdnnentsn gedng dre ddcgomagnetic

i

intearaé eesflectionef éfefelecirenagneiid wikert aiomieefass ain. phbtos@mitive organic

enmbodi nent., the esent invention provides t.hod ...
IR SRR B toritl S LR ies pUERtt ShuR g e 3 e Phiegyive
opmaslaydit 0 el ectrical energy, the nethod conprising:
receivin n,.el ectro eti c wave; and iding the )

o} cott Bn R eI s PERCER poreiy Soa el Sriily S electrical
ﬁF@y%ﬁfhﬁﬁéds rat@ivinyt&diationalcng e 1@@@&3@1@&@@5 ag ptibaNbek,ne

el ectro netic wave to transmt radiation into . L.
R BF FASOB Y 6251 o1y BRoEsgHSit s P B byl rodiation

teBbmlssive bleERAk siredungiat HRpatal Fibe, eneetiiOeRgnEtih the\WAYRsensitive
at an interface of a photosensjtive organic |ayer and

3 p na,
FErgleseend serAjEmedhy qrFiins duo elgeFrus arhitolsha & Setfjoiunction in the
dibglidgydn the photosensitive organic layer. In an
enbodi ment, a nethod for converting el ectromagnetic . .
ener gy spte ermkadiperrts. ¢ ARteiEEBen BmwEFIseadurrlEy of Dilk jeterojunctions.

A@&gh é'iltséeg rl‘lel%kn? R gulﬁ{hﬁ@te%ﬂﬁﬁ{i&yg if&fﬂed @’E(ti1§ i fa8o P dn6Ahaterial and
fiber, transmtting the radiation into at | east one

PresewsemAteialenepgammbodinges, adenesueicril pepries opplymeric phase
anEﬁﬁ]esﬁ'caﬁér\ﬁﬁat&Jja? 951{1}9‘%@3 asﬁzgﬁ%#{i@é @%sé.hﬁolﬁ? taﬁcFeﬁJCﬂJtégk}ﬁz{terials for

generatlng eXCItOHS |n_t OtO ensitive o[ga | )
ysayremethadrb{dlegnaessnt ingentipreare geriststent with thoseprevitdedoleseim frd

éﬁ%éﬁ%ﬁﬁﬁcgeﬂg%erojunction in the organic layer. In
one enbodi nents, a heterojunction conprises a

pl ur dlediypmagndtiarddidtien ercevedadbnghs lonAsudinas exis sxh optical fiber, in
TN PR LI TOORTST O T MR —
dledgethe Bingitldina exie oeanpdeaidibérsomprishs Midfraretah dintiail.

conpr.i ses a po). ri c phase and the acceptor. materjal ..
comprth 88 SR e PUTR sBa orkes ol S Goe@grgpiosensitve
¢YRArR¢ lagdrsofn@rises transmitting radiation through evanescence fields. In other

embodiments, transmitting electromagnetic radiation into a photosensitive organic layer

comprises upconverting at least a portion of the electromagnetic radiation received along the
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use in nethods of the present invention are consistent
Wi th those provided herein for optoel ectronic devices.

wahketBerragnet i ¢ radi ati on recei ved al ong the PCT/US2006/016730

| ongi tudinal axis of an optical fiber, in sone

embodi nent.s, . conpri ses v sible.radiat]

RSt (R . RSP sR Tl T BG e e present
mxérBiodf copfpriegtabsabing falﬂfﬁho@&ﬁﬁflécﬁﬁéhg thd Ioﬂglﬁﬂufaﬁﬁdlﬁéﬂ a@ldptical
ILn sqonme enbodi nents, transmtting el ectr netic
M A a8 APF Y PSRN BRGTIB5 1R ﬁgqaie.a\l}@xme aﬁrecmg agvgtrmg radiation into at

CMTBAS §88nib Ta ?él&ﬁﬂrélabd thgedcRed stk Giheldil QU SRIRMINBRAFEMESa shorter
fields. I n other enbodi ments, transn1tt|n

wpedenetitbarbe pheorsdadiation Inipge smppineas ﬁlsﬁ Rarjen of radiation

6884 Gy Jch@ﬁ?éon@&%ﬁ bR RS REPRVE AR AiatiGRST 2
portion of the el ectromagnetic radiation received

al ongneHerthen gnbedimen] trangniting the rdiagpn feeaived 4l¢ngrthe longitudinal
m&m\ﬁ%ﬁghéaﬁ] Gberdfrb Q') ﬂbt’& nglgvée&gﬁﬁlé H?é}tcgmgflsets chdttglrl g;stﬁg fadiation
I nvent i conpri ses sorbing radiation recelve
intoothe onghvic lladnrgwﬁlu@jsqamrumgﬁof an optical fiber with
an B BRHRH QB Bhrob 0ol B AR BHEL KA SIS Bording to
an mtting radl ation I nto one organi ¢'1a
¢11ﬂ>qdahwts ¢file preent iprensibmtcan fm\ﬂlarcenmrl‘sdmemem1g ﬂed:lectlons 1nto an
tion has a shorter wavel ength than the absorbed

gx?e neﬁ cnrctqt

adiation” In some enbodi ments, the portion of
r adi diliequesalisorehtah Wil okvallugpeend be tisi followiag esi-Ahiting example.
conprises infrared radiatin. further enbodi nent,
transmtting the radiatioh%ggggﬁ%gd al ong the
| ongi tudi nal axis of aRmiepPha@lolkiclder into a

a0 R HG SEREPBP G TR 4" SR T Agns o e

ﬁg@ﬂhgp&m@mhaOd for convertlng el ectromagnetic energy
into electrical accordi ng to_enbodi nents

the prEdaqet afd e HbetBFHS LAgsh eHnrrde IP%ijn from

T1RR1a84) Ok rsﬁ’fﬁ} ed 81t QiR A 23t ThoRdrd gblﬁlﬁl%ﬂf éladd}_ﬁgewd%ﬁﬁﬁﬁﬂ bway with a
i nvention now il lustrated c% the follow n

eBh-lme; @Oré Rt figer veag Ao cfeanedrip g HIDHRSCORAS) Yidh deionized

\gﬁlml a&t(ﬂﬁ Nisdprpyh | hl@gho@ §1ﬁ>@@s'sﬁel?ffo@0f1ﬁlﬂ endRIECE AVRkh 8rd 5 min at
prepared accord |n? | 1 owi ng

]fﬂoo@ e@hﬁ‘ @eangth Abgravar sebsequenthngpated %d@dﬂﬂmﬂ@roxe@#m&n—90 10) by
(}flta 99&1’[9@' oxfef OMaters). H8 BD @oamoftgﬁlrﬁhﬁp b ARSH-NR ocegss using

off wwth a razor I 'ymer cladd
mat@l 9@ $,r$@uipaﬁewanﬁ1rﬂnaT/tl@S@W Fifngndd9 (ARDCHe of the

fibe rTH’eﬁZOtcB%@d ﬁt&%@ ﬂloﬁ&gﬁlg cHalaﬁJdQﬁ an 1ﬁ1aﬁo%}crba\m \';vnh acetone and

dei oni ze acet one opr opy
souopd glcvledlyuofcgssn@by foi 20, minnahddiried ch oven ol B °E.of helberrivas then

gctp?#(aqg é;ZonyP 9%'11???3)%’[1 ;'; 91 é’lbg\xggtu}gs) e%%& nt !’)(y mif 1? a}\%DOT :PSS

I N- OXI p COa
fobt@n (Bﬁ)yﬂoa;?et‘rcsx) Ba&)&wﬁ spbseqatndy dépb@tddhinrthd fibarby d1p coating and

%ge g@b 8%1 1% nélgl { tﬁc mﬁ R Iog%]g?g?&%) 1|nt2%1§ al%gt?ll?(? el

Subsequently, a solution of P3HT (American Dye):PCBM (American Dye)=1:0.8 in
chlorobenzene was deposited on the fiber through dip coating. (the thickness of polymer film
was about 300 nm). In the final steps, LiF and Al electrodes were deposited via thermal

evaporation at the pressure of 10 torr. The thickness of LiF was about 0.3-0.4 nm, and the
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The 1 TO coated fiber was thoroughly cleaned in an
ultrasonic bath with acetone and i sopropyl al coho

weuewaseizsel y for 20 min, and dried in oven at PCDABEN06/016730

The fiber was then exposed to ozone for 90 nmin

S 28 S A P i

&hbsequent |y deposited on the flber by di p coating and
PEDOT Bsgpriphats ShEoRhosti iy Uk " E@%E&?ﬁfwas of current
@éﬁ'slgi, lopéh Glcuf’Ib6Tage, AN EiedR v, B c{NEE rFl?@ka) 6[Blays current-

i n chl or gbenzene was dep osited on the
Tt Rpts derhe Bogriphefoyalttis cehy i*lb%h@@%‘foaﬁdlwnfﬁ@ﬂmg.apﬁwﬁlgure
@(QPME}JI«%@Q cﬂfflnt—vbﬂaéeﬁﬁotfférﬁﬁe filsek Fﬂﬁevoll-thl'é cef Eruﬁ‘l to annealing the
el’'ectrodes were deposit via thermal evaporation at
rheeosprseiys @rganisflaypo aed Fi tgrwe 6(bpteespiaps & Rw&lkv‘a#agtpbt {oa ghe fiber
ﬁg%ltgc @elpsu‘ﬂisé%[mnt w&&a&g lﬂ{e%efﬁe?lsﬁfve &Igalﬁlb ia%f’vas
about 10 ' ength of the ber wth acCtive area
i s albgnre T damensiraas oren cprwpenliags (éfraq) velges plipiégn coupling angle for
I
1@5 ?{r) eﬁ)%h%gbnlgdllcceeel’ll pél\eg‘ﬁ) aglll'l]%glgg ﬁl@ liao%@%aéelﬁvet cﬁg : tc lg. er and subsequent
toanneating tha mljote$ehslaveecng;ync Riguhe d&pk&ygphal}esalol anneallng the
I
Ig}égc{sglf%ct(r? 8%@?% I&ae&n%{eg%a tth& el{ 1R%{t VE))II%H%«L: %Y%e tf%el é)hé%lvgﬂtalc cell.
di spliagse & dtsplayaeshbrt\mbunacgmeml (2}9) véusus ﬂaﬂnehcﬁn dmaphng angle for the
or..to
BB Pheeof By Bhb s ne ARG R gtsfenis per eppbagguent to
amedling elid photlséraiioe pteatic fager. tArewitl the bpdmhﬁlt:wwﬁdlta@e cheCghbit circuit

subse nt. to anneal i t he t osen anij.c
et e st BT pERG e ParRes AT FRAIY PGP LR oreanic
le@c) versus radiation coupling angle for the fiber

phot qvol tai.c cell rlor %p anneal i ng.th

.ne .
phot dS&H8 fifsi?]éy%?oél Frpien PAGIGRCYTEFUS TTEY eoyplipgangle for the fiber

FHIRRB1t410 Bell fifor RNSHNSSRE Fliel fhv® s Biah bigahid WS Er an&\%ubsequent to
di spl ayed in the plot, annealing the photosensitiv

Bpgaiedhy 1%59&8611%? SRS 1Ay %@ﬁte%ﬁ Vi“glﬁh% Pajtsit %a%ayafl by in the
B8R0l fhﬁ&esPﬁ@ﬁ@‘SQﬂeh@hs@raﬁé@ b incfeh @Y rc@nv%rs‘ﬂinse?ﬁ(ﬁéﬁ%y %}Qﬁé fiber
circuit current (lsc) versus radiation coupling angle
ihgfovelie pybsequepipewPelingai ¢ cel | prior to annealing the
phot 0aRaE ErhNRIIBEAGSY tfe 1n3NEHn BAL b%é{p&:e@&ﬁfe@tm ﬁlﬁillment of the
anneal 1 ng the photosensitive organic w th
Yapeuogaertcefithainyenyion t Hgeould heaewigoized %mfrt esr: plluberhmems aggfmerely
B e i ARl RN
opteaensithemeod ffill b rendily apparsuigo fwmeli skiliednn the @plwﬂhgutahgareng from
&g&ihpﬁmEhﬁ%%fﬁEQHQ%ﬁ%{a'c cell prior to annealing the

p Hosensi tive organic |l ayer and subsequent to
annedlhahghithe odbotdsensi ti ve organi c | ayer. Consi stent
with the pattern displayed by in the previous figures,
Figure 5 denonstrates an increased conversi-on

efficiency for the fiber photovoltaic subsequent to
anneal i ng. Various enbodi nents of the invention have

been described in fulfillnment of the various objects

of the invention. It should be recognized that these
enbodi nents are nerely
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illustrative of the principles of the present
i nvention. Nunerous nodifications and adaptations

woOherracéo2sd | | be readily apparent to those ski PCEAS2W6/016730

the art without departing fromthe spirit and scope of
he invention. That which is claimed is:1. An
ppar%@?a%gﬁﬁ?l?1351W§g' a fiber core; a radiation
transmiwescote, first el ectrode surrounding the fiber

core; [ east one sen itive | ay er
surr é‘dﬁ‘ﬁ)‘f“i‘f@l famgnssIy Ers"e %a'éroa “i’e‘i?ll g‘l%‘?l

connegtas oh@pﬁd%&seﬁshﬂi\%tm % IhRALyePSlRiouRdIAy Bhe TRk @l’éGnode and
el ectrode surround |ng@ e organlc | ayer and
e

dpciiaqally eenuested torfhe Biskdedtiode 38d or gani ¢ 1 ayer.. 2. The

appara%é&ld%iec&b@ sﬁh&und‘?ﬂé@ﬁ@ér@mﬁ@ﬁy&'aQ@EIe&ﬂE CORMREIe8 &Sthe

an optical fiber. 3. The apparatus of claim 5 wher ei n

EBIGleYSTeal fi ber corrprl ses a glass optical fiber,

guar tg,e %?ﬁdr&@é off c'lﬁl‘ﬁrl’ wlbreid R B3k bdre ORhphrEdd arf dfteaL: ﬁbﬂr

The appafatus of claim1, wherein the radiation

1.r andihegparaius ¢fokim@) whereindlee aptiasd fibeieaompripesdi slask epfical fiber,

e. 5. The apparatus of

i{aﬂ?ﬁ@cﬁﬂ\*ﬂ%‘? Oqg%%ﬁéebﬂgg qgjlt?on transm ssi ve conducti ng

oxi deToappriagie of ¢laidi hmlmenl thx iad@fion ijisingasivie feit lertrdde comprises
)édﬂ?m %n lslg% C&o&% ;oxide. 6. The apparatus of

1 ho Gsensiti ve organi c | ayer
5: 0 np r’Il“hs egpeaatpmﬁ obraumtd, whermeglnamdlaﬂon tnenappasatiuging foxide

(f:olé}%)gltsesdiﬁ%lmg%ln OXh %ﬂ?l(l)tplb ﬁl%ﬁl%gttll{ %x?c%e SIgZIIQC 111%191111 111 O%(?(f ar

@nd areapgeptosf ot wadnemghe pTabE)smsmae atgasic dxfyex:ctommnse?s a
ﬁjhgo eln the donor naterial conprises a polyneric phase
0PAERS "8¥®%pt or material conprises nanoparticle
p h aS €lhe Appalites GDanma, Wheroh tl(iH o tBa & vewbidredomptrises at least one bulk
XITEFJ c.phase gorrprl ses conj &St ed pql yner .
J&ﬁ?ﬁ‘é?Pé?FW§elb? SPLegal AR SR HEAES j ugat od'

830| YN aBOFRGS SRFaiRT, WheeiniRXIohbih @B B6hprises a polymeric phase
:6%/6{3 octylthio hene) or mxtures thereof. 11. The

%?F‘Eﬁord?at%‘]‘aé P‘Pﬁ’@l%’éﬁnél’wlct Ihehasnoparticl e phase

930n'pr"1rh%% pdrithd ST BNAR, WEALRAGR: SRR IBSse cOphies b Ub@G8gated
t her eof . §12r The appérat us of cl ai mq)?l vvhgrel n tlﬁeg

quwmer enes conprise |-(3- methoxycar bonyl ) propyl -
flo. Phepyl, F)ﬁarﬁil@]elall%a} wIQ@uﬁ%ﬁﬁt%&’c@d }Q’lelﬁ&ado{Hp?lses poly(3-
wher ei n donor material conprises organonetall
hexylthiophene), poly(3-octylthiophene), or mlxtures thereof.
11. The apparatus of claim 8 wherein the nanoparticle phase comprises fullerenes, carbon
nanotubes, or mixtures thereof.
12. The apparatus of claim 11, wherein the fullerenes comprise 1-(3-

methoxycarbonyl)propyl-1-phenyl(6,6)Ce;.

13. The apparatus of claim 7, wherein the donor material comprises organometallic
compounds.
14. The apparatus of claim 13, wherein the organometallic compounds comprise

phthalocyanines, porphyrins, or derivatives thereof.
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conmpounds. 14. The apparatus of claim 13, wherein the
organonetal | i ¢ conpounds conpri se pht hal ocyani nes,

weoaopEhypedzas, or derivatives thereof.15. The apparasa®e6/016730

of claim7, mhereln the acceptor materi al conprises

ryI nes, nap erenes nanot ubes.
ARy S A T e o M R e i

ﬁ@ﬁmaleﬁ@sﬁﬂeﬁﬁésabrnaﬁatubel'he apparatus of claim 16,
wherein the ne nprises alumd%ﬂ3f o old, silver, or

I
toppethe el ‘%%‘E}ép ¢ BPErengRe sep QpgFises a metal.
CONPI IR apfardtls bRASHh 18NRhbiA el idallcoXBfises ABminA€ gold, silver, or
apparatus of claim 18, wherein the at | east one
#P8E%i ng | ayer conprises a pol ymeric conposite. 20.
e appRapadhias Of clfimal s comﬁ%eg A 1daR@nB Blo¥IRRE 1aGer.
conposite conprises a plurality of nanotubes or
Ful | e?b@ﬁ‘égarﬁil%ﬁérl%@d 8j yherein the at least one blocking layer comprises a
ﬂg%ﬁ&§ﬂﬁn%kg%lenedloxythlophene) 2 1. The apparatus
claim19, wherein the polymeric conposite conprises
2. pl (Fhslappaateg ofprint1dbwkerein tewlolyaresin semplisip eeraiepes mplurality of
19&%%’5(1()%/ &%ﬁﬂe@&ﬁ?d&ﬁe&‘s‘%ﬁ nglgc) (t3 ,%%‘thyﬂ?x%?@&‘lﬁi% Eeldé:‘) of claim
er conprising a protecti've [a rr'oundi ng
1he sBeopphrabecioland?, Rsreid e pakypwriat:msp@ﬁe coraprpe2@plurality of
s a polyneric
1%8&18&&} tﬁ'ﬁ?ﬂ 169 alglfeﬁéeg% ﬁ(ﬁ_%(@{ngﬁ(? g??kéﬁd%% it claim 23,
¥her éilg apb‘eea‘fp@d)f}MInl lcﬁmthmrpmspmsangpqneuectaie lgyemprioseding the second
qarb n nanoparticles dispersed in poly(vinylidene
ﬁiorlde) 25. The apparatus of claim2, wherein the
It | Clde appdrgins cfailAmQONpPhdrae shegtott@ias layenenippcss n\petysiedio
mater.ial.t %g. The apparatus of claim25, wherein the
WROFLSTEH upconversi on material conprises a
1ant hariagearsied ofesaig|28®Rirein hé.poliierid pRapaite ﬁlaféf‘laKkiloﬁipﬁ]ses
26, wherein the at |east on rsion materia
??6‘??&‘1%@?“@ 95 idFReTsSA ip @PIF i dﬁﬁ@fﬁ@&@? dum  hol mi um or
78, Xt Ul"h@?ap% H80L6M claid8, wh&8inARPRBL YdeXorddodipisebt least one
wherein the at | east one upconversion materi al
Yoaprerdasmaferisleast one nanoparticle conprising at
leastTiRREpdAN! SMiE©5Sehdas (1Rl E1BRbne ¥R onveRorPRRBAA YSprises a
of cIa|n1% wherein the optical fiber core conprises
%¥MP§§§ﬁmﬁﬁéb§@aﬁterlng agent. 30. The apparatus of
£ ai mypl, p ﬁ{lﬁéﬁlzﬁlﬁ%d\l\/p&ém @H%ra@legﬁ%n@uﬁ'oﬁ’\‘@stlﬁ{ 1115@H29|0919pnses

from abou nm to about
erbium, ytterblum dysprosmm holmium, or mlxtules thereof.

28.  The apparatus of claim 25, wherein the at least one upconversion material comprises
at least one nanoparticle comprising at least one Lanthanide series element.

29.  The apparatus of claim 2, wherein the optical fiber core comprises at least one
scattering agent.

30. The apparatus of claim 1, wherein the fiber core has a diameter ranging from about
100 pm to about 2 mm.

31. The apparatus of claim 1, wherein the fiber core has a length ranging from about 10

pm to about 1 mm.
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31. The apparatus of claim1l1l, wherein the fiber core
has a I ength ranging fromabout 10 mmto about 1nm 32.

woheo7appas at us of claim 1, wherein the radi ati 8aT/US2006/016730

transm ssive first electrode has a thickness ranging

om.about 100 .tq about 1 mm .33. The .apparatus .o
& o it Wigrdpee . BRGHR  Pyis inad e PERR eBoShesa
thtREdsk einbing Moalabatit 130 niotabordlt. 1 mm 34. The
apparatus of claim1, wherein the second el ectrode, has

-t hi'rseRagatys ofglaind g whersin by orgagic lyrg hagpthicknsss ragging from
o 30 ok t0MIBLET fint he apparatus is flexible. 36. The
apparatus of claim1l, wherein the apparatus is a
Phot cRbslapparguced dlaim3 7 whekeimmsherpoebndfelepirestines mthickness of at least 5
1gﬁ_ot ovoltaic cell conprising: providing a fiber core;

I'sposing a radiation transm ssive first el ectrode on
3. surfleeppadtug dlielawrle whelbig plesipngatas islfieabte. one

ot nsitive anic.laver in electrical . .
B i bk AR Ero e ePufif e Bl wliosi ng
. secongthell e€produbing aphetozcltaidc ¢l cosprivingi cati on with
the aorganic | yer. .38. The nethod of claim 37, wherein
t he fplr%'érm%%ﬁg 'S8pri ses an optical fiber. 39. The
nmet halikpofingh eudinti3 franstngsse firdt Blectrodd oAt isaifact bAS B018Si Ve
first,. el ectrqde conprises .a radiation transm ssive . .
cond GPPHEE BT LOT BT P RRH BYE1df HFiiTIsrg comRupigytign with
thbarst adétaide:amdt r ansm ssi ve conducti ng oxi de conpri ses
indiumtin oxide, galliumindiumtin oxide, ?r zi nc
i ndi (WPPTIAE & sqoges! eloefroderpelagiticplrgnigpunicp ey By the Rpgapigilyer.
idhe PheLRSIRDtlale 3 DVERMIChE BY& cokQIRHHSE Sn Bptical fiber.
%qhot oactive region. 42. The nmethod of c¢laim41l

er dilf etod s sloipad T iwheraiTbge sxiadiem R saesivafiryt glegirods samprises

Dl HeESERUNE EoRMctRplopren a donor material and an
acceptor material. 43. The nethod of claim42, wherein

4ne dbnorethediogpiaim 3% orhrainsibs radioon yismss!vp oo dre
QRAPRLAATRLRIL R, CHR h3E% & ARROBAA! b EnRAASRI: 44

The nethod of clai'm 43, wherein the donor material

‘lonprlibs esthad of elgamdhetharein e phrigroumiiheanghnicHayea ceraprises 2
ShiRlHQIPri ses peryl enes, napht hal enes, _

%f‘ﬁ er ene , or nanotubes. 45. The nmethod of claim 37

42ur t hse nethmdrof slaimg 4 hnwheeiin thg phdieachoegior naipriseeat least one bulk

S8 BT PSRRI SG L e o oani
4anowe siedrog of olajmn #3 evherepsthe Hbrnon enaterigl3omprises a polymeric phase and
the acceptor material comprises a nanoparticle phase.

44, The method of claim 43, wherein the donor material comprises an organometallic
compound and the acceptor material comprises perylenes, naphthalenes, fullerenes, or
nanotubes.

45.  The method of claim 37 further comprising annealing the photosensitive organic layer
to produce nanowhiskers in the organic layer.

46. The method of claim 45, wherein the nanowhiskers comprise crystalline 1-(3-

methoxycarbonyl)propyl-1-phenyl(6,6)Cg;.
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met hoxycar bonyl ) propyl -1 - phenyl (6, 6) C6i . 47. The met hod
of claim 37, wherein disposing a radiation

wonrenTasiesi ve first el ectrode conprises sputtePCIAS06/016730

dip coating a radiation transm ssive conductive oxide

to .t.he rface.of, the core. 48. The.nethod of claim
80, © TR g e sl i Gy g g ode
conprised spattéring ondipreobthy of hdistionataaahisscteconangtif-é 6:88e onto the surface
gf ositing the organic layer on the first el ectrode by

4ﬁ68%%ting, spin coating, vapor phase deposition, or
¥&A.C UUTRelrR@kdtelf cRWA PO vk dispiing b @rdaRic M3dr Bfeldet:rbIm
37, wherein disposing a_second electrode in electrica
CHHRYHTAGSR VAR thi et elvBodT (oamTiges|dgpesHing Shegrpangsslayer on the first
slepRk bi BB coitpS§ROLRS @a1dr PERe A8 dkifiBn, Wt Yadtufm thehar
t hrough vapor phase deposition, spin coating, or dip
eEBYPNY: 50. The method of claim 37 further conprising
9. oViteRSetidd IreBsth 3QNR1HRE @i@ﬁ/&fn%%rsedoﬂd tReraRYh §8dtrical
fiber. 51. The method of claim37 further conprising
pavReatign Hith theapsganimlayes eamprases rpositjemihe pesantheleasiody emfhe

. . _ cina- at

D b R R e i

&l |, Themeethrdotf glaih 84 fwsthee¢dmpeisinp pioyidig at deaftidpe npepoyater in the

aﬁ&gﬂﬁ%Lion transm ssive first el ectrode surroundi ng

t fiber core; at |east one photosensitive organic

$lay erTheumatimdrdiclagn 8 &ufher eimpekiag proyaiéngan thag ope saiterarlg agent in
to the first electrode; and a second

@?ggﬁ%%ggﬂSurrounding the organic |ayer and

#l. ectA phabdcyivegmpaeotsednpdsitgie organi ¢ | ayer. 53. The

apparatus of claim52 erein the fiber. core .

conp raﬁeé‘gt OB PR OERM S %??S?%}?.Pﬁl‘?‘ﬁé"l%b"pcﬁpa 1 Lol Vol cRy

&odyprishagr ei n t he optical fiber conprises a glass

opti cal fiB@r, uartz optical fiber, or a plastic

optical fi® F?“%%. The apparatus of claim52, wherein

the at | easidifng tRheksi GO d&asdasupbuidalg thy fiedr core;

phot ovol taj ¢ ceII%. 56._The.agp§{atus_of,cl?i?155, .

wherein t ﬁblefﬁt arep }Of%felgftIVﬁ REEEBY yfﬂaqugowanpgst g, figst electrode and

deusld 8¢ colméeted REhARRASIBIMTe;:QRd Cl ai m 52 conprising an

array of pixels. 58. The apparatus of claim57,

wher ei n e&c¢HOpf glepiresie syprunding ARe ARy pyes andyelpptyigally cenpected to

at ophgtonel taic cells. .

53.  The apparatus of claim 52, wherein the fiber core comprises an optical fiber.

54.  The apparatus of claim 53, wherein the optical fiber comprises a glass optical fiber,
quartz optical fiber, or a plastic optical fiber.

55.  The apparatus of claim 52, wherein the at least one pixel comprises a plurality of

photovoltaic cells.

56.  The apparatus of claim 55, wherein the plurality of photovoltaic cells are bundled.
57.  The apparatus of claim 52 comprising an array of pixels.
58.  The apparatus of claim 57, wherein each pixel of the array comprises a plurality of

photovoltaic cells.

59. The apparatus of claim 52, wherein the apparatus is flexible.
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59. The apparatus of claim52, wherein the apparatus
is flexible. 60. The apparatus of claim52, wherein the

weappeEriatns is a solar collector. 61. The appar atuased06/016730

claim 60, wherein the solar collector has a conversion

fici ot 6% .62. A th f
8 o S i Ao (R A ftla) Clegpry

€10 NPriisiapghrati€eRIIMIG0, WidtiatliedlantaBgot e alcomatdistifiicbney

axis of an optical fiber; transmtting the radiation

FTRAtEY tagn ﬁ/éast one photosensitive organic |ayer through

@. " add fleltdB féricdRvemlinhyRnRleBETY BitCel8Hida0 ey GriphiBing:

optical fiber; generating excitons in the qgrganic

| ayerreceiiies wighemsalpnefhe lpaziBidia drsofi st 84t ons and

hol esra@bm@iah&fa@iaHRE htd 1da ohb BhdbGRMR drjf?a\ﬁf‘c_rlaye@ #hrough a

The nethod of claim62, wherein the optical fiber is a

igighen spmemsgive plegieade syraamging Sistopbiel fiberper | or a

Pl astdeferRitl ok ilPBE orglfic 1alB€ ofEt hod of claim 62,

wherein the radiation transm ssive el ectrode conprises.

a r adeearitng the exadenssup glectewn dubhalesgit o ketae]ungBon ifhe organic

hod of claim 64, wherein the radiation transm ssive

conduct i ng oxi de conprises indiumtin oxide, gallium

ndi Urhetnpathadyif dleim 62, Wiieredn thadptinal fiben isgxdlebe opB®! fitkhiequartz

gﬁ%ﬂ‘}ﬂ)epfer%@&mo&:ﬁwlﬁﬂgﬂ ein the heterojunction
onprisés a donor nmaterial and an acceptor nmaterial.

®7. Tie nmtliddad clafim 62,ahRreGtihe whigtion hatishgssde riectrodktcompebes a

conprises a pol ric se and the acceptor materi al

rgg‘l%:ﬁ?r}%aélgméssﬁféﬁ%ﬁ?t{qgcoﬁg%phase. 68. The net hod of

€. ai Mhe2yetivddert elaim bheviretiethe radivtivh amnsadspeics@Bicing oxide

(gql ural ity of. bultﬁ haﬁtero%uncti on(i. 69. The qet hod of
DTSRI RTE CS1S FaTET BUR bR AP B W G

66di alhe@iethod®f clhie 62RiHaRGh MHE hetbdjuiitfod, comipeisesdiaohdr@naterial and

radi ati on conprises infrared radiation. 71. The net hod

BFACEIPET MBS ur t her conprising providing at |east one

6% at tBkinighcAQE Blairh 86, tWIRre@Piht @ador liakeihl cofdrisckhgolBidiehhase and

of claim62 further conprising providing at |east one

p acrAviar paerid gompEses pnproRprticiepbse: 73, The met hod of

&d. ai M ZnedddrdrRIm 69 Weled MO hEEBRMERG: dobPrifds@ARRS of bulk
into an external circuit. 74. A photovoltaic cell

hebsapipndionyy: a fi ber core;

069. The method of claim 62, wherein the radiation comprises visible radiation.
70. The method of claim 62, wherein the radiation comprises infrared radiation.
71.  The method of claim 62 further comprising providing at least one scattering agent in

the optical fiber.
72.  The method of claim 62 further comprising providing at least one upconverter in the
optical fiber.
73. The method of claim 62, further comprising removing the electrons into an external
circuit.
74. A photovoltaic cell comprising:

a fiber core;

a radiation transmissive first electrode surrounding the fiber core;
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a radiation transm ssive first electrode surrounding
the fiber core;at | east one photosensitive organic

woOayerizensr oundi ng the first el ectrode and el eeCriusa06416730

connected to the first electrode; and a second
eIectr de surroundi.ng t he.organic er. and
ol oot TRy PhOHTRaR R Po s R SV OREE gy ot clopodopng
ple@tieang|cbiectet € the Gifst eleatidde;#adhavi ng a conversion
ef ficiency, greater thap 6% 76. The phat ovol tai c ce
of cl aat@ﬁ?ﬁfizﬁ%ctra@ﬁeﬂaowam%th% P@ﬁme%arrmné Rlegirigsl aqoastectq%tﬁ the
g@&@cﬂ@m;A sol ar cell conprising: at |east one pi xel
ri sing at | east one photovoltaic cell, the
5:}10t oV Rhgtogo]@@q ?Clldéﬁbfl‘p 211 h@ﬁm@ FONBEPIOR @ﬁﬁé}en@/ greater than 6%

?@d' afﬂe%oto&@l@ﬁmei’lsdf ¥hirh | b4, Sy &alESER eﬁi‘dfeﬁ%gd‘t&ghglm%
i ber core; at |east one photosensitive organic |ayer

%ﬁrroﬁﬁ@Pﬁ@HWh@Pﬂ$F%t el ectrode and el ectrically
connegiad 4@ IPE(QFC iprrﬁitn t e5h 51%%010@5}1%16%8?16%9 r13f-~ﬂotovoltaic cell

el ectrode surroun |ng he organic | ayer an
eﬁauwﬂ%Cally connected to the organic layer. 78. The
sol ar, gf claim 77 having a conversion efficiency
greater {han 6% 79. An apparatus conprising: a fiber
core; aadma@1EMEmnmwcﬁn$ﬂh@sﬂvenﬁmn@ngéké%$W@m®

surr Oltli]e% PoetosfenéQ E&e o%oarn?d lader sunoundm 1eqf1 t.electrode and
photosensr Py F FE SUr 'ount TPy
ébﬂummgdem&nddeheeﬁmtdaMhMecmﬂnected to the frrst

el ectr ode; con ect rade_surr.oundi t he

ol ur o 1y st SRy PESHG B &b FERrFYB st e

bigadibeypd ural ity of organlc | ayers. 80. The apparatus
cl.aim79, r risin east one b

%ﬂyerﬂﬁl s83h %eé{f’%ﬁjé‘t Eﬂ“&’%ﬁt‘“? lctﬁ"flc>p$t8tt6‘stg t’r ve

wgganApaMQﬁmﬁ&om§ﬁmn§he apparatus of claim80, wherein

the at | east one buffer |ayer conprises a charge

trans¥@ierF¥er . 82. The apparatus of claim 81, wherein

t he Qh@&ﬁﬁbdﬁﬁﬁ&ﬁ%&ehﬁY@Eaﬁﬁgﬂﬁkﬁﬁﬁngﬂw@%&hk@ﬁ
bl ocki ng | ayer. 83. An apparatus conprisin a fiber

core;d %turalltrro,t PhetgseasitiyarsziciauTs s undies Bn rsplsgindeand
AbAnehIy REmlLRA Henakieawas A the fiber

a second electrode surrounding the plurality of organic layers and electrically
connected to the plurality of organic layers.
80. The apparatus of claim 79, further comprising at least one buffer layer disposed
between the plurality of photosensitive organic layers.
81. The apparatus of claim 80, wherein the at least one buffer layer comprises a charge

transfer layer.

82.  The apparatus of claim 81, wherein the charge transfer layer comprises an exciton
blocking layer.
83.  An apparatus comprising:

a fiber core;
a plurality of photosensitive regions disposed along the longitudinal axis of the fiber
core, each photosensitive region comprising:

a radiation transmissive first electrode surrounding the fiber core;
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core, each photosensitive region conprising: a

radi ati on transm ssive first el ectrode surrounding the
wobizberizense; at | east one photosensitive organi eCragene/016730

surrounding the first el ectrode and; a second

electrode round the organic |ayer and

of oct 1 calt A8 GBI BanT e RS s R g the it clepigode and;

appar at us adecaldaldatr8&, subid@iptihd d1garfid fagdr 26O Elctrically connected to

mprises an optical fiber. 85 A nethod for
@Sﬁ%@PF f¥"el ectromagnetic energy in the fopn of waves

Bt O Bhepbith@abl QNET BY whérBR tHElP Soré QBRprises !ﬁg@p‘ncal fiber.
recei ving an el ectronmagneti c wave; and gui di ng

8}-ect £ SR OnyRites slertiopasrsle fsn%wlinéleq faHn Pﬁ%vea into electrical
Bt AR NS thdMRmIpAYIRE:- receiving an electromagnetic wave; and guiding the

electromagnetic wave to transmit radiation into a photosensitive layer.

29



