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Abstract:

(3-hexylthiophene):methanofullerene bulk-heterojunction polymer photovoltaic (PV) cells.

double interfacial layers were made

of ultrathin poly

We introduced nanoscale interfacial layers between the PV layer and the cathode in poly

The nanoscale

(oxyethylenetridecylether) surfactant and

low-work-function alloy - metal of ALLi layers. It was found that the nanoscale interfacial layers increase

the photovoltaic performance, i.e.,

increasing short-circuit current density and fill factor with improved

device stability. For PV cells with the nanoscale double interfacial layers, an increase in power conversion

efficiency of 4.18
the double interfacial layers.

+ 0.24% was achieved, compared to that of the control devices (3.89

+ 0.08%) without
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Fig. 1. Device structure and energy band diagram for
the studied polymer solar cells with nanoscale interfacial
layers.
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Fig. 2. Normalized UV -vis absorption spectra of PV
layers of PSHT:PCBM without (black dotted curve) and

with (blue solid curve) a PTE interfacial layer after

heating treatment at 150 ‘C for 10 min.
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Fig. 3. The J-V characteristics of the PSCs with
different interface layer structures (a) in the dark and
(b) under light illumination. (c) The J-V curves of the
illuminated photocurrent for extended reverse bias. The
linear lines represent linear fits.
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Fig. 4. IPCE spectra of P3HT:PCBM solar cells without
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layer.
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Table 1. Summary of device performance of PSCs with different interface layers and Al cathode.

(#) Device Structure Voc Jsc FF PCE The Rate of
ITO / PEODOT:PSS / PV / (V) (mA/cm’) (%) (%) PCE (%)
(1) ALLi / Al 061 + 0.01 11.11 + 0.17 5734 + 1.11 389 + 0.08 100
(2) PTE / Al'Li / Al 063 + 0.01 11.22 + 0.29 59.77 £ 1.09 418 + 0.24 107

1.2

1.0

o8l R
0.6}

04 r

Normalized Efficiency

® P3HT:PCBM/ALLi/Al

02r © P3HT:PCBM/PTE/ALLi/Al

0.0 .
0.01 0.1

10 100

1
Time (day)

Fig. 7. Comparison of the relative PCE as a function of
the storage time for the PSCs with (open circles) and
without (closed circles) the PTE interfacial layer. The
dotted and solid curves are least-squares fits of the
stretched exponential decays.
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