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Photonic synapses with low power
consumption and high sensitivity
are expected to integrate sensing-
memory-preprocessing capabilities
DOI: 10.12086/0ee.2023.231007.h02

Artificial synaptic devices are the most important compo-
nents of neuromorphic systems. The performance evalua-
tion of synaptic devices will help to further apply them to
more complex artificial neural networks (ANN).

The research Group of Optical Detection and Sensing
(GODS) from University of Electronic Science and Tech-
nology of China have reported a three-terminal photonic
synapse based on the large-area, uniform multilayer
MoS, films. The reported device realized ultrashort opti-
cal pulse detection within 5 ps and ultralow power con-

sumption about 40 al, which means its performance is
much better than the current reported properties of pho-
tonic synapses.

Moreover, it is several orders of magnitude lower than
the corresponding parameters of biological synapses, in-
dicating that the reported photonic synapse can be fur-
ther used for more complex ANN. The photoconductivi-
ty of MoS, channel grown by CVD is regulated by photo-
stimulation signal, which enables the device to simulate
short-term synaptic plasticity (STP), long-term synaptic
plasticity (LTP), paired-pulse facilitation (PPF) and oth-
er synaptic properties. Therefore, the reported photonic
synapse can simulate human visual perception, and the
detection wavelength can be extended to near infrared
light.
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