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Abstract: In recent years, two-dimensional materials(2D materials) based synaptic transistor devices
have attracted extensive attention due to their low dimension, simultaneous read-write operation and
high efficiency. However, the process compatibility, repeatability and complex transfer process of
these materials are still a great challenge. In this work, a simple dip-coating method was utilized to
realize a synaptic transistor with an ultra-thin indium gallium zinc oxide ( In-Ga-Zn-O, IGZ0O) semi-
conductor layer(less than 8 nm). The operating voltage was as low as 3 V. The important biological
synaptic behaviors were successfully simulated, including excitatory post-synaptic current ( EPSC)
paired pulse facilitation( PPF) , and long-term potentiation ( LTP). Under ultra-thin condition, due to
the enhancement effect of defects and the improvement of the controllability of ultra-thin active layer
by gate voltage, the memory retention ability of our synaptic transistor is improved. Our work proposed
a way to improve the long-term characteristics of synaptic transistors, and provided a simple and easy

method for the preparation of high-performance ultra-thin synaptic transistors using common materials.
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Fig.2 Dual sweep transfer curves(a), I,5-Vs characteristic curves(b), output curves( (c¢) — (e)) of the synaptic transistor

under different IGZO thickness.
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Electrical characteristics of the synaptic transistor

under different IGZO thickness
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Fig.3  (a) AFM morphology of the IGZO film under the con-

centration of 0.05 mol/L. (b)Height image of IGZO

film corresponding to (a).
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