A Multi-Layer Topologically Reconfigurable
Broadcast-and-Weight Photonic Neural Network

Joshua C. LedermanY , Yusuf JimohY, Simon Bilodeau¥, Weipeng Zhang”, Eric C. Blow?,
Thomas Ferreira de Lima?Y, Bhavin J. Shastri*, Paul R. Prucnal¥
Y Department of Electrical and Computer Engineering, Princeton University, Princeton, NJ 08544, USA
Z NEC Laboratories America, Princeton, NJ 08540, USA
X Department of Physics, Engineering Physics & Astronomy, Queen’s University, Kingston, ON K7L 3N6, Canada
joshuacl@princeton.edu

Abstract—Broadcast-and-weight (BaW) photonic neural net-
works can process high-bandwidth signals with limited chip
area, but they traditionally lack topological reconfigurability.
We propose using a fully-connected recurrent BaW system as
a topologically reconfigurable network and demonstrate a multi-
layer feedforward network implemented on such a system.

I. INTRODUCTION
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