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P3HT:CrCl, thin films for photo sensing applications
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Abstract

L this work, doped and undoped P3HT thin films are prepared and deposited omo ITO interdigitated
electrodes. To improve the optical and the dectrical properties of the pure PIHT thin fidm, chromium
{10y chbiricle was used as dogant matenal with three different weight percentage, 2.5%, 5%, 10%. Room-
lemperalure mnml—rdm#:]-‘-’b:hancwﬁtuuufthe nmp]zsnmm“d,shmingm I P in
the electrical current with increasing the dopant concentration. Under dark condition, the conductivity
anal resistivaty of the pure PIHT than flims were enhanced bya factor of 5 26 a result of doping the
P3HT by 10w off CrCl. Under light intensaty { 50 miy tm"‘bamia: 10 biag, the conductiviry and
resistivity obtained from PAHT-CrCl: ( 10wi%) thin films are 4.75 = 10 Sem ™" and ~2 kD,
resprectively. These resulis exhibat an enhancement by a Bctor of ~ 12 % compared to those obtained
from pure PAHT thin film. The current ofthe photo-sensors based on doped /undoped P3HT thin films
are measured asa function of time under light intensity ranging from 010 50 mW cm ™ at 1 V bias,
exhibating high photo-response and good reproducibility. Three different wavelengths, white, green,
andd red were used as light sources 1o expose the photo-sensors. Under white light, photo-sensor based
o FAHT-CoCL,( 1wt pexhabit the higlsest values of the phato-responaivity and quantum efficiency,
~23.3mA W " and 5.8%, respectively, showing an enhancement bya Bctor of ~ 11.5x compared 1o
those obtained froem the photo-sensor based on pure F3HT.

1. Introduction

Oirganic semiconduciors have abiracted the scientific community and the manufacturers doe to their properties
zuch ax, sase of fabrication, mechanical Hexibility, processabdlity, low manufacturing cost. smallsize, simple
manufacturing techmiguoes and the possibilsty of devel oping componenis over large areas by roll-on-roll or inkjet
printing, as well as ebectronic and optical properties | 1=5].

Small molecules and conjugated coganic polymers have the potential to achieve large surface area and
flexible opinelecironic devioes [6=4], and theiropioelectronic properises can be easily cominolled by controlling
their molecular srocture o optimize radiative recombination, charge tramsfer, or photogeneration depending
on the application required. F3HT polymer i currently one of the most widely npsed conjugated pobmersin
photowolizic devices, thanks to its amaring properties and processabdlity. 1t is corremtly used in photovodtaic
applications by forming it imto well -ordered thin filmes. This material gives a high rate afhale movement | 10]. 1z
can also be used as asolution as it is mixed with other materials such as soluble graphene, which has a thickness
of ome abom and a two-dimensional strsctare, and isused as the active layer in beterogensous pobymer
photovaltaic cells (BHI LI

This palymer is used in many applications soch as photodindes, self-powered photodetectors based on
organic and imorganic linkers that are suitable for optical imaging, and a self-powered UV [ 1] and in field effect
tramsiziors a5 a sensor for ammoniagas [ | 3], With the increasing global demand for renewahble energy sources,
the rode of FAHT as an active laver in solar cell applications has emerged | 14] becawse it ia p-type
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