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ARTILLE INFik ABSTRALT

Krpeardc A doped ik Brisopendion FEHT: KHA sctier liper was shudend, soming at @ effects of chromeem chiaride
il chirmiity (EriZly) and Cubel chlomide (CoCl) doping. The stady invmbeed Baesr opticdl sad slectrical chamachmieatio o
[Fecmuum relbaide analyzr b impect of S sddizen on the photoscier liyes's prrformesce. The sicirical properiies of dogad
- PP ICBA rereraled snbemcurments with Crel($%md], CrClol 10t L Colly St L smd CollS%wt) (S%wi]

by HS5x, Ulx, 1, and 14z sespeciecly, compared jo pare PEHTHCHS edir dack/lighl condibioms. Tha
irmprovement is snboed o mbanced misrnal charge prreration. The siudy abo ecesined the effect of thermal
irvatmemt on the sctive layss from 30 50 o 63 0 usder dask gt condisom. Addisomlly, the doped pholo-
active beper wure imded m optical smann ender while, green, sd ovd light, with & shghily hagher
optical nepore mder whise byht. The Ssdings confirm St deping FAHT: ICBA with CoCl, sand Cril impreves:
optical sl slecircal novpormses dur b beter chage tramier and perssaian

1. lesteosdiie i

Due w0 fhe growah in achieving susminability in all life secooes,
inmenge wudies are performed 1o cofderve Che enviromment and ane of
them is lrusing on rencwable epergy syseems [1,7]. A renewable on-
ergy Meld of research bas developed in the Lo decedes due oo the me-
cesiny of reducing greenhoise gas misions and e Impees of clismane
change [3.4]. Usng solar energy compansd ro o sources can achleve
Mgy bemefiis &k 1 offes & ool efléctive, non-confaminaring, boseless
aysbem and capability 1o suppedt lange-sale solar energy [=]. Over the
lear mwa decades, organic photovoltaie cdls (OPVE) gaired Shoamous
amemtion from  scienrific  recearchess workdwide due o dheir
semiHransparency properties and advaniages o harsesring energy,
roll-o-roll device fabteicacion, and being lUghoweight [6,7]. In general,
M5 consisr of & smndwich concales & Ught ateorber layer has Somed /-
mtpior matcrial in berencen ren blayess (hole cransfer and elaomon
rarcler layers), then for collerring baoles comes an afde layer, and o
elecmons the cathode evaporaced ono op of all previow: layers. A bulk
hiternjunciion acdve layer Sneciure génerales A high-performance ne-
cord [E]. The active layer blend [Sonor accepior) Is dissclvsed in &
COMman Sfgank 2oy ent sech as chlomdorm (CF) o chlonobenzene [T
1 fore A boalk-here rojunetion (BT} merphology with & small exciion
dilfesiom lengih of - 10 nm ol organic sareriak and thes organized the
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manimize the D-An iertace 0o ger the highes charge e paration per-
lormasse wich efficiency -~ 18 % [9-11]1 A comanon BHD active layer
sadar cell & FIHT: PCEM and ir has a power convession efMickency [PCE)
of around 4 % [1,17%] whith achiesed chis performmance by vapor
emecaling [14] and sodvent [135]. Howeves, the reladively small edfsine
bermeen the Lowest unccoapied molecalar oobiial (LUS00 of the
wcrepar [PCEM) and the highest oroapied molecolar orbical {HORO ) of
& domedy (FIHT) lad 1o reducisg open cineuln veloage [V, = 06 W) and
ereales a limimion on devise improvement [ 1 3], The nest inpeoyemisn
#isp was iniredecing A bEw edccplor (4 novel indene-Cy, hisadduer
(ICBA) oo me with & Jonor marerial (PIHT) as it has & high LUMO &o-
ergy level of 3.74 eV in eomparizon oo PCEM legds 1o generate & nela-
tively high Vg ~08 ¥ In coniraa o PCEM, BA has more [acile
prepararion, higher solubkility in many organic salvens such & Chio-
rodorm, Chicqobenzene, and Mehlonobenaene and irexhibics & high ligh
alsorpion ar a UV-vible region for mepaoving the Ught-harseszing in
OMVs deviees [15,16]. In previois fepoms, PEHT: ICBA OFVE devices
erhieved around 7 % efficiency and alver severl opimizacion seps the
device: PCE hag ensinsded 7% [17,15]

In cthis pepaet, the FEHT: ICBA BEL acrive layer has beem prepansid
el 1heen doped with [Cobah chlorkdes [DoCl;) and chrosmiom chloaidSe

Crlz1) according 1o the followisg percenage (FEHT: IOBA blend,
FIHTHEAR Collx[5%wt), PIHT:CBA: CollxFawr), FEHTCBA:
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