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Abstract: The power conversion efficiency of organic polymer solar cells was enhanced by introducing a ferroelectric

polymer layer at the interface between active layer and metal electrode.

The power conversion efficiency was

increased by 50% through the enhancement of the open circuit voltage. To investigate the role of the ferroelectric

layer on the dissociation process of the excitons, non-radiative portion of the exciton decay was directly measured

by using photoacoustic technique. The results show that the ferroelectric nature of the buffer layer does not play

any roles on the dissociation process of the excitons, which indicates the efficiency enhancement is not due to the

ferroelectricity of the buffer layer.
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® E ] Lock-in amplifier j——
LED 450630 nm
Ll
solar cell
light chopper microphone

Fig. 1. Lay out of (a) a solar cell sample (blue: ITO electrodes,
red: active layer, gray: Aluminum electrode) and a photoacoustic
module. (b) Experimental setup for photoacoustic detection.
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P(VDF-TrFE) i
annealed film

Fig. 2. (a) AFM image of the ferroelectric nanomesas on the
active layer surface (10 pym x 10 pm) and (b) XRD patterns
which shows the phase transition from pare-electric phase to
ferro-electric phase of the ferroelectric P(VDF-TrFE) upon cooling.
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Table 1. I-V characteristics of the solar cells: ITO/ PEDOT/
P3HT:PCBM/ P(VDF-TrFE) buffer layer/ Al electrode.

P(VDF-TrFE) . 0.05 0.1 0.2 0.3
concentration wt% wt% Wt% wit%
PCE (%) 0.97224 096182 1.10716 1.41828 1.03741
Voc (V) 0.38128 0.4291  0.44379 0.55981 0.49391
Jsc (mA/cmz) 6.14826  6.50894 6.72264 6.43495 4.72872
Fill factor (%) 41.47469 34.43739 37.11062 39.37079 44.41767

R shunt (ohm) 2384.769 1451.016 1893.318 3030.597 3539.369
R series (ohm) 351.136 492.721 445.634  450.21 444611
0.8
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Fig. 3. Device performance of the solar cells; (a) open circuit

voltage and (b) short circuit current, as a function of

P(VDF-TrFE) concentration.
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Fig. 4. Photoacoustic response under illumination from (a) 450
nm and (b) 630 nm LED lights, as a function of P(VDF-TrFE)

concentration.
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Fig. 5. AFM images of the nanomesa coverages on the active
layer surface (10 wm x 10 pm); (a) 0%, (b) 0.1 wt%, (c)
0.2 wt%, and (d) 0.3 wt%.
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