
Electronic-photonic Architectures 
for Brain-inspired Computing

Learn more about  
the project!

Initial convolution layers
Later convolution layers and 
fully connected (FC) layers

Final classification layers 
(potentially nonlinear)

The initial convolution layers are all-photonic (PCP).

Later convolution layers and the fully connected (FC) 
layers are implemented electronically with analog in-
memory computing (AIMC).

The final classification layers can be both linear and 
nonlinear (DNPUs) to reduce the overall complexity.
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Our innovative silicon ion implantation 
solution precisely trims and tunes 
mode conversion in MDM directional 
couplers, unlocking the full potential 
of photonic convolutional processors' 
performance.
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Photonic Convolution 
Processor (PCP):

Linear Classifier: Nonlinear Classifier: System integration for 
low-latency inference:

Analog Hardware Acceleration Kit 
for enhancing AI experiments and 
drive AI advances.


Specialised surrogate models, in the 
form of a software framework - brains-
py package - for implementing deep-
learning neural networks and studying 
dopant-network processing units.

Python package for designing 
photonic integrated circuits on 
semiconductor development 
processes.

Method for automatic 
speech recognition.
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To realise a photonic 
convolution processor 
(PCP) for ultralow-latency 
feature extraction. 

To interface the PCP with 
AIMC

To interface the PCP and 
AIMC with DNPUs for 
nonlinear classification.

To demonstrate ultra-low 
latency AI edge inference 
applications based on a 
hybrid electronic-photonic 
brain-inspired architecture.


