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Abstract

The process technology of integrated circuits has entered a developmental plateau, and further
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PURS DT

advancement of high-computing power integration has become a major challenge. In this work, neu-
romorphic devices based on Ruddlesden-Popper (RP) structured CazTi=07 have been developed, and
the interface defect state-dominated carrier relaxation provides a reliable pathway to achieve synap-
tically controllable ionic dynamics. Test results show that the structure has current gain/suppres-
sion characteristics similar to those of artificial synapses, and this robust synaptic growth control-
lability can be utilized for the realization of multi-bit information processing. Compared with tradi-
tional computing architectures, it offers the ability to achieve an extremely high unit information pro-
cessing integration rate. The 96.8% recognition accuracy of convolutional image processing in neu-
ral networks exemplifies the computational potential that promises to exceed the framework of von
Neumann systems.
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Figure 1. (a) Schematic diagram of the measurement; (b) XRD spectra of CTO films; (¢) SEM surface and (d) cross-section

morphology of films
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Figure 2. (a) PPD benefit under a pair of negative pulse stimulation; (b) Continuous decay characteristics of the current under applying
negative pulses of different durations; (c) PPF benefit under a pair of positive pulses; (d) Continuous PPF benefits under pairs of positive
pulses at different intervals; (e) Continuous growth characteristics of current under application of positive pulses of different durations;
(f) Test results of current gain under different number of positive pulse stimulation
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Figure 3. (a) Corresponding table of multipotentials generated under continuous 2 V pulse stimulation; (b)~(e) Letters “G”, “D”, “U”,

and “T” were converted to their corresponding octal values, and current response results after stimulating the device using the corre-
sponding number of pulses
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Figure 4. (a) Illustration of the flower recognition project in the convolutional neural network computing architecture; (b) Illustration
of network architecture for handwritten digit recognition; (c) Neuromorphic properties of CTO transistor for digit recognition (blue
line) and flower recognition (red line) operation results; (d) Computational accuracy of CTO transistors in neural networks with com-
parison results of several typical neuromorphic devices, such as ZnO, a-In2Ses, and BaTiOs
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