[== =] T=AEet3 A https://doi.org/10.3740/MRSK.2024.34.8.395
Korean J. Mater. Res.
Vol. 34, No. 8 (2024)

2 Lt-2t0|0{/PEDOT:PSS

11
o
00
ro
>
iUl
rHJ
40
N
M
9.'-'
2
T
.E
In
=2
02
r2
Rl

Silicon-Organic Hybrid Solar Cell Using Ag Nanowire/PEDOT:PSS Layer
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Abstract Among various organic materials suitable for silicon-based inorganic-organic hybrid solar cells, poly(3,4-ethylene-
dioxythiophene):poly(styrene sulfonate) (PEDOT:PSS) has been extensively studied due to its high optical transmittance, high
work function, and low bandgap characteristics. The electro-optical properties of PEDOT:PSS have a significant impact on the
power conversion efficiency of silicon-organic hybrid solar cells. To enhance the photovoltaic properties of the silicon-organic
hybrid solar cells, we developed a method to improve the properties of the PEDOT:PSS film using Ag nanowires (NW) instead
of conventional solvent addition methods. The influence of the Ag NW on the electro-optical property of the PEDOT:PSS film
and the photovoltaic performance of the silicon-organic hybrid solar cells were investigated. The addition of Ag NW further
improved the sheet resistance of the PEDOT:PSS film, enhancing the performance of the silicon-organic hybrid solar cells. The
present work using the low sheet resistance PEDOT:PSS layer paves the way to develop simple yet more efficient silicon-
organic hybrid solar cells.
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Fig. 1. (a) Transmission spectra of PEDOT:PSS films and (b) J-V
curves of the silicon-organic hybrid solar cells with 0.1, 0.25, 0.5,
and 1 wt% Triton X-100.
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Fig. 2. (a) Transmission spectra of PEDOT:PSS films and (b) J-V
curves of the silicon-organic hybrid solar cells with 0, 3, 5, and 7
wt% DMSO.
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Fig. 3. (a) Transmission spectra of PEDOT:PSS films and (b) J-V Fig. 5. (a) Transmission spectra of PEDOT:PSS films and (b) J-V
curves of the silicon-organic hybrid solar cells with 1,000, 2,000, curves of the silicon-organic hybrid solar cells with 0, 10, 20, and
3,000, 4,000, and 5,000 rpm. 30 wt% Ag nanowire.
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Fig. 4. SEM images of the spin-coated PEDOT:Ag NW composites with (a) 0 wt% Ag NW, (b) 10 wt% Ag NW, (c) 20 wt% Ag NW, and (d)
30 wt% Ag NW.
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Table 1. Photovoltaic properties of silicon-organic hybrid solar
cells with 0, 10, 20, and 30 wt% Ag nanowire.

AgNW Jse Voe FF Efficiency
(Wt%)  (mA/em’) V) (%) (%)
0 27.75 0.55 60.54 9.17
10 27.60 0.56 60.50 9.34
20 26.70 0.56 65.00 9.72
30 26.29 0.55 64.75 9.49
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