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Abstract

Achieving net-zero carbon emission goal by 2050 for sustainable environment is strongly dependent on targeted R&D and technological
innovations that are cleverly designed in critical areas of clean energy. In this talk, synergies between solar energy generation, rechargeable
batteries, and innovative energy saving applications will be discussed for tackling severe challenges of climate changes to ensure a sustainable
environment.

Organic solar cells (OSC) and perovskite solar cells (PVSCs) are two candidates that have immense potential among different printable solar cell
technologies because of their easier manufacturability, where low-temperature solution processing via high-throughput printing techniques
like spray coating, inkjet printing, screen printing, blade coating, and slot die roll-to-roll (R2R) coating can be used for manufacturing at scale.
0OSC and PVSCs also offer versatility in form factor for realizing flexible, semi-transparent, and color-tunable solar cells. These variants are pivotal
for the building integrated PV (BIPV) and niche market products (portable and wearable devices useful in fields like electronics, aviation, military,
and medicine). Advancements in terms of non-fullerene acceptors (for OSCs) and multi-junction device architectures (for PVSCs) have recently
enabled record-high power conversion efficiencies (PCE) of >18% and 29.5% to be realized for OSCs and PVSCs, respectively, and efforts for
scaling up and demonstrating large scale modules have begun through close cooperation between academia and industry. Thus, printable
solar cells are appealing from both application and performance perspective. In the short term, because of the stability issues, printable solar
cells are bound to percolate into the PV market through short-lifetime products for off-grid niche applications. In the long term, printable solar
cells will eventually join other on-grid PV technologies for a transformative terawatt scale PV deployment.
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