E TR Electronics and Telecommunications Trends

wELRE XEYHA J|IE Y

Trends in Neuromorphic Photonics Technology

Hest (Y.H. Kwon, yhkwon@etri.re.kr) YSEEEALA Moloiel
21714 (KS. Kim, kimks1136@etri.re.kr) LEEHEATLA FOloi 1ol /Axt
B (V.S Baek, yongb@etri.rekr) YEMYUMALEE HMoloi el /2t

ABSTRACT

The existing Von Neumann architecture places limits to data processing in Al, a booming technology. To
address this issue, research is being conducted on computing architectures and artificial neural networks
that simulate neurons and synapses, which are the hardware of the human brain. With high-speed, high-
throughput data communication infrastructures, photonic solutions today are a mature industrial reality. In
particular, due to the recent outstanding achievements of artificial neural networks, there is considerable
interest in improving their speed and energy efficiency by exploiting photonic-based neuromorphic hardware
instead of electronic-based hardware. This paper covers recent photonic neuromorphic studies and a
classification of existing solutions (categorized into multilayer perceptrons, convolutional neural networks,

spiking neural networks, and reservoir computing).
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Photonic Hybrid 1lI-V/Si 20GHz 0.26 108 205 5.1
Sub-h Photonics 200GHz 0.0007 ~200 2 8
(future trend)

HICANN 22.4MHz 198.4 224 780 4
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SpiNNaker 3.2kHz 6x10° 320 217 16
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