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this project is to develop aesthetic and transparent photovoltaic solutions. To address this challenge, the proje

{ctive layer, based on the PM®6:Y6 blend, meets this criterion and has been integrated into inverted OPV archit

IM2NP (Marseille), and Laplace (Toulouse) as part of the SMAR4MODULE project in the PEPR TASE program. The objective of

low-cost and printable semi-transparent organic photovoltaic (ST-OPV) modules optimized for agrivoltaics (Agri-PV). Agri-PV en-

Plastic cladding Non-wavelength-selective PV Wavelength-selective PV
ables the simultaneous conversion of solar energy and agricultural production on the same surface (arable land or greenhous-
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es). The OPV technology offers constant improving performance, low specific weight, short energy payback time, and high flexi . W -&Jtﬂm o oo Ry
bility, making it a promising candidate for integration into small urban greenhouses. This work focuses on the design and charac- NS v % Jlllll

terization of a first generation of reference semi-transparent OPV devices, with light transmission tailored to the wavelengths re- ,z
quired for plant photosynthesis, consistent with the standard Photosynthetically Active Radiation (PAR) spectrum. The selected ;

ct a | ms to d eve | O p Traditional Greenhouse Greenhouse Agrivoltaics Systems

| r ‘ \

z 33“

ectures. [1]

l. Choosing an active layer tailored for the absorp-

Il. Obtaining Semi-Transparent devices

tion of photosynthetic systems

® Calculated from External Quantum Efficiency curve (EQE)
9

The PM6:Y6 active layer exhibits a transmission compatible with the The semi-transparent devices were obtained by Scanning Electron Microscopy of evaporated Ag
absorption of photosynthetic systems: reducing the thickness of the silver electrode electrodes (100nm, 15nm &10nm)
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3 Electrode :
100nm 0.73+0.01 20.30£1.05 20.03 5778 £1.29 8.55+0.43 Low retlection of the silver electrode induce less pho
tons absorbed in the active layer
— 15nm 0.73£0.01 16.49+1.50 16.13 58.29+2.93 6.99+0.70 |::> Less efficient charge carrier collection with increased
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IV. Transmission of the devices Transmission of the ST-OPV matching with the absorption of V. Perspectives
photosynthetic systems: CeF =/ T}(qup “ti)(’l)(i 53‘”
—o—Transmittance of the complete Solar Cell CGF=19.9% o PAR(A)I Optical simulations to find the best compromise between photovoltaic performance
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I::> Average visible transmittance : 15.9% AVT = [ PRI (A)dA

A is the wavelength, T(A) the transmittance of the OPV, PAR(A) the
photosynthetic action spectrum, PR(A) the photopic response of a
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human eye and '(A) the solar spectrum AM1.5G
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and transmission for plant growth
Research on new donor:acceptor systems for the application
Integration of printable semi-transparent electrodes based on silver nanowires

Scaling up to small printable modules (New acceptor Y12)
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