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Introduction

= Organic photovoltaics(OPVs) compared to inorganic PV, have lower environmental impact, are easier to manufacture and have higher
absorption coefficients. This allows increased PV generation capacity, reducing climate change.

= Traditional donor and acceptor binary OPVs have drawbacks that ternary devices can solve: wider solar spectrum coverage, better
thermodynamic stability reducing phase separation and lower exciton recombination mechanisms.

Research Goal: Investigate ternary D:A:A active layer OPVs devices for enhanced device performance

= Create ternary OPV devices based on a 1:1.2 Ratio of different D:A:A blends through spin coating.

= Perform solvent engineering during fabrication on the active layer and judge its performance and processibility.

= |nvestigate photovoltaic performance (PCE, Jsc, Voc, FF), and its absorption property from UV-Vis characterisation.
= Explain the results through morphological testing (AFM) and crystal structure analysis (GIWAXS).

Methods/steps AFM and GIWAXS morphological analysis

1. Fabricate the inverted OPV devices. Each blend has a ratio of
1:0:1.2, 1:0.3:0.9, 1:0.6:0.6, 1:0.9:0.3, 1:1.2:0.

2. Investigate devices’ performance using a solar simulator.

3. Use UV-Vis to investigate how differing ratios have changed
absorbance spectra, showing spectra tunabillity.

4. Using AFM to view each blends’ active layer surface to determine
uniformity and flatness.

5. Investigating alignment and stacking morphology of conjugated
polymer back bone to explain device performance.
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a) Using CF as solvent induces formation of 2D fibril network structure,
which increases charge transport.
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to simulate -1 stacking probability.

1. The PCEs of ternary active layer blends above are substantially higher 2. Fabricate devices in a glove box and using different ETL/HTLs
than binary active layer devices might increase the devices' thermodynamic and photo-stability.
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