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performance of organic solar cells with solution-processed vanadium pentoxide
hole extraction layers"
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High performance of organic solar cells with solution-

processed vanadium pentoxide hole extraction layers
Abdullah Alsulami, Jonathan Griffin, David Lidzey and Alastai Buckley
Dept. of Physics and Astronomy, University of Sheffield, Sheffield S37RH, UK

Summary

@aem metal arides such & Mod,, N0, and V0. have been A

interfacial hole extraction layers in pelymer bulk heterojunction salar ¢ells {OPV)
{1, 2). These materials have exhibited a parformance that is similar 1o or better
than PEDOTPSS layer Mast of the hole transport layers require further

tr aftor

v such as thermal annealing or azone plasma
treatment. Here V.0, fllms were fabricated by a spin<oating solutians of
vanadum axitrilsopropoxide precursor at roam temperatune in alr withaut post.
deposition processing.

*  AFM scan showed & uniform V.0, surface with a RMS roughness of 1nm.

* UPS and XPS analysis of V0, exhibited 3 wark function of 5.2 @V and fully
cidised film,

* Optical characterisation of tha V205 thin films shawed E, of 2.75 e\

*  OPVs with s-V,0, hole extraction layes, and active layer of PFD2TBTE-PC70BM

shows an efficiency of 6.3 (£ 0.2] % /

Atomic force microscopy

The topagraphy of the ¥,0, flm surfaces wure characterisad by tapping made
AFM. The Images repeesent AFM height Images of V.0, spin coated on 3 Si

Photoelectron spectroscopy
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The left figure shaws the XP5 spactra of the 6-nm 5,0y thin Byer film that was prepaced in

air. As suggested by Coulston et al, [3, 4] the effective cxxdation (or average oxidaton) state

can be estimated from the following Bnear refationship:
¥y = 1382 068 | Ep{@1y)

It was found that V,, = 5.05, indicating fully oxidised films.

@t figure shows the postion of the secandaey electron cut-off of the UPS spectrum

Ep (V2P )]

exhibiting & work function of 5.2 &V

/

Optical properties
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The of different thich films were gated. The optical ab

coefficiant {ahv)? is photted 2= a function of the intident photon enargy. From the following

surface with the thicknesses of 12 nm. AFM scan shows a ursform and smooth
%surﬁmvmhaﬁms roughness of 1 nm. /

we determined that the £, of the 5-V,0, film lies at 2.75 eV.

relationship [: wlhv) o fhy — £/
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/ Fabrication processing \ f J-V characetristic
* The substrates were cleaned 0 3 steps with 3 water-Helimanex solution, HeON
solution (10 we), and iso-propancl {25%). . 7OV, 0/PFD2TBTE:PC, B/ Ca/Al
* Varadium Prop was dissched in So-propandl & & cancantmation of S | ]
me/mL Thin films (=3 nm) of dium cwide were c d wiz spin coating onto R |
110 costed glass substrates. § . ICEISI]’ 63122 |
* The active byar was prapared by mixing sabations of PFOZTHTR and PC.8M at . f (mAcwr] | 10232012 |
welght ratic of 14 in chloraform with an overall concentration of 20 mg/mil. § | v,. V1 0.90
* The PEDITETSPC B0 sakition then was spin casted at 3000 ram in & ghave box, L) ‘; ' FF %) 815 |
* A caklum {5 nm] then absminium {100 nm) double lyer cathode was deposited vis ; 4 v ST R
thermal evaponation. d ”;’4""”“,-......-' R, [0.cml] s
* Devices werw ancapsulated using en inert UV curabie spcy and @ glass cover dide. T e A e o % R, [Q.om?) 550
* DPY devices were d under using a Keithley 2400 source ;M
metar and 3 Newpoert 92251A-1000 AMLS solae simulatar
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