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Abstract

With the advent of the information age, the explosive growth of data makes the traditional von Neu-
mann computing system face great challenges in terms of storage and computing efficiency. In-
spired by human brain neural network, electronic devices for memory and computer integration
have a good development prospect. As a new Kind of artificial synaptic device, memristor can main-
tain the internal resistance state according to the history of applied voltage or current, and realize
the synaptic function and neuromorphic calculation. In this paper, an artificial synapse based on
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halide perovskite CsPbBrs is prepared. CsPbBrs films were prepared by sol-gel method, and Au/CsP-
bBr3/ITO structures were obtained by spinning annealing. The learning and memory behavior of
CsPbBrs was similar to that of biological neurons. In addition, synaptic plasticity has been demon-
strated, including short-term plasticity and long-term plasticity.
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Figure 1. (a) XRD patterns of the Au/CsPbBrs/ITO artificial synapse; (b) Structure of artificial synaptic. Au/CsPbBrs/ITO;
(c) Surficial SEM image of Au/CsPbBrs/ITO artificial synapse; (d) A biological nervous system with synaptic media trans-
mission
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Figure 2. (a) I-V measurement curve of Au/CsPbBr3/ITO artificial synapse; (b) Log I-V curve under 100

voltage sweep cycles; (c) The resistance-transformation repeatability test, applied to a rectangular AC
pulse with amplitude of 2 V
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Figure 3. Double logarithmic I-V curve in positive bias region and negative bias region
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Figure 4. (a) PPF state in the Au/CsPbBrs/ITO artificial synapse; (b) PPF ratio as a function of pulse interval; (c) and (d)
show STP and STD effects of the device under continuous triangular pulse stimulation
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Figure 5. Showing LTP and LTD effects of the devices
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