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The development of PV technology is going fast and much faster than
one could dream of a decade ago, and efficiency is one of the key pa-
rameters to drive down the Levelized Cost of Electricity (LCOE). Crys-
talline silicon PV is often mentioned as the workhorse for large-scale
deployment of PV. Actually, to my opinion it is more than a so-called
workhorse: it is the core technology, and for at least the coming
decade PV technology will be based on crystalline silicon. Currently,
large manufacturers are converting their production lines from PERC"
to TOPCon enabling conversion efficiencies for solar cells beyond 26%.
It has been demonstrated that these efficiencies are feasible in an in-
dustrial environment. More development is needed to obtain these ef-
ficiencies in high-volume manufacturing, which is a matter of time.
Furthermore, many companies are investing in silicon heterojunction
technology, another silicon PV technology with which efficiencies
beyond 26% are possible. The current world record silicon solar cell
with an efficiency of 26.8% is a heterojunction solar cell [1].

To make the next steps and reach efficiencies beyond the ones that
are theoretically possible with single junction silicon PV we need tan-
dem technology and especially the one of hybrid perovskite/silicon
tandems; a concept containing silicon PV technology as bottom device.
At the time of the conference the world record for a hybrid perovskite/
silicon tandem cell was 32.5% [2]. Only 1.5 month after concluding the
conference the world record has already been improved by more than
1% absolute to 33.7% [3]!!

With these ultra-high efficiencies, solar cells will become sensitive to
already a low concentration of imperfections. A deeper understanding
of, for example, degradation mechanisms, interface and surface passiv-
ation, and the behavior and properties of innovative module materials to
guarantee long lifetimes are key. Process technologies, advanced char-
acterization techniques and material properties to better understand the
physics and chemistry behind these aspects were presented and dis-
cussed during this inspiring conference.

It was a great pleasure to meet with close to 300 scientists and en-
gineers from all over the world during the conference that was held at
the campus of Delft University of Technology (TU Delft). Many PV ex-
perts are acknowledged for reviewing abstracts and full manuscripts.
The authors of twenty of the highest ranked abstract were invited to
submit a full paper for this special issue of SolMat. We hope that you get
new inspiration by studying these best papers of SiliconPV 2023 and will
develop novel technologies that contribute to a fast energy transition. A
better world will start with cheap and clean energy for everyone.
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