


arranged in series along a single waveguide, for example the multiplication of vector elements of ft and ct  (Box M1) in 
Figure 1c. This design can be scaled to accommodate multiple wavelengths on the same waveguide, as seen in Figure 
1c (Box M2).  Simulations demonstrated modulator multiplication to be within 10% of ideal multiplication on 
approximately one quarter of the dynamic range of a photonic computing system, making it an effective solution when 
coupled with amplifiers.  

III. DISCUSSION AND CONCLUSION 

A transfer-level simulation of the full design was constructed in Python. Training and optimization at the network 
level are ongoing, simulations will be used to create a physical layout for the network. The LSTM is designed using 
devices that can be fabricated with standard silicon foundry process, making this design relatively inexpensive and 
scalable [12]. Either flip-chip or wire-bond connections are planned to connect silicon photonic and electronic 
components. Fabrication is anticipated in November 2020.  

The photonic LSTM design proposed presents an advance in neuromorphic photonics by enabling the effective 
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