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Fig. 1 Extinction spectra of thin films
relevant to the PSC structures
(a): Thin films of Ag with thickness: 2 nm(1); 4 nm(2); (b): Agd/
LiF1/A18(1) and Ag4/LiF4/A18(2) where the numbers denote aver-

age layer thickness in nm
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Fig.2  Current-voltage characteristics of PSCs representing

each distinct structure in the dark (a) and illumina-

tion (b). The cathode composition is 150 nm Al on

top of LiF1.5(1), Ag2/LiF1.5(2), Al4/LiF1.5(3)

and Ag6/LiF1. 5(4). The numbers denote average lay-

er thickess in nm
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(a) Spectrally resolved photocurrent for several of PSC
structures. The cathode composition is 150 nm Al on
top of LiF1.5(1), Ag2/LiF1.5(2), AM/LiF1.5(3)
and Ag6/LiF1.5(4). (b) photocurrent versus wave-
length relative to photocurrent of the PSC without Ag,
Curves showing the ratio of photocurrent for PSCs with
Ag2(1), Ag4(2) and Ag6(3) divided by that for PSC
only LiF1. 5. The numbers denote average layer thickess

in nm
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Table 1 PSCs parameters: short circuit current density (Js , Vo » FF, PEC; series resistance (R,) and parallel resistance (R,). Rs

and Rp were calculated from [V curves in dark and illumination conditions. The cathode compositions are LiF/Al and Ag/

LiF/Al, respectively. The numbers denote avverage layer thickness in nm

Cathode 100 mW + cm 2 Dark
Jeoo/(mA « em™2) Vo /V FF/% PCE/% R,/(Q+cm™2) R,/(Q*cm™2) R/(Q+cem™2) R,/(Q+cm ?)
LiF(1.5) 10.9 0. 56 0. 50 3.04 5.4 444 5. 66 9 960
Ag2/LiF1.5 11. 24 0.53 0. 50 2.97 4.5 339 4.8 2 290
Ag4/LiF1. 5 13.56 0. 54 0.40 2.92 6.3 181 6.3 1 690
Ag6/LiF1.5 11. 34 0.49 0.43 2.39 4.7 167 5.1 2018
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Influence of Composite Cathode of Ag/LiF/Al on the Performance of
P3HT : PCBM Solar Cells

ZHOU Jian-ping' , CHEN Xiao-hong”* , XU Zheng®
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Abstract The improved photocurrent of regioregular poly(3-hexylthiophene) (P3HT) and 6,6-phenyl C61-butyric acid methyl-
ester (PCBM) based polymer solar cells (PSCs) using LiF and Al cathode, modified with a reasonable thin Ag layer, was dem-
onstrated. Using an optimal 4nm Ag layer-modified electrode gave 20% improved short-circuit photocurrent density over PSCs
with only LiF/Al cathode under AMI. 5G illumination of 100 mW « em 2. The increased short-circuit photocurrent density is as-
cribed to plasmon enhancement of the polymer absorption by nanotextured Ag film. The fill factor and open voltage of PSCs
using Ag/LiF/Al cathode are decreased compared with the control PSCs with only LiF/Al cathode, which result in the decrease
in power conversion efficiency of PSCs modified with Ag film. The possible reason for the deteriorated performance of PSCs with

Ag/LiF/Al is stronger carrier recombination at nanotextured Ag.
Keywords Polymer solar cells; PSHT ¢ PCBM film; Surface plasmon; Nanotextured Ag film
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