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Neuromorphic devices are consisted of mimic structures of neurons and synapses in the
human brain, which can simultaneously process computation and memory roles for the high-
speed computations and high-power efficiencies. Recently, light-applied optical synapses with
light applied among neuromorphic semiconductors systems have received attentions due to
low crosstalk, wide bandwidth, fast computation, and lower energy consumption [1].

In this study, perovskite CsPbBr3; photo absorber embedded IGZO semiconductor-based
photo-synaptic transistors were proposed. Oxide semiconductor (IGZO) is being actively
studied because it can realize high mobility and high transparency with low process
temperature and low manufacturing cost [2]. However, since the bandgap is wide, there is a
limitation in not recognizing light in the visible ray region. CsPbBr3; has a low bandgap (~2.3
eV) and can be formed easily onto the IGZO surface using a solution process. In the optical
synaptic arrangement, as the number of pulses increased and the intensity of light increased,
the image tended to be clearly recognized [3]. It is consistent with the fact that the more often
humans meet, the more facial features they remember [4]. We prove that the image

recognition process of the produced photo-synaptic array is similar to that of human learning.
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Figure 1. Transfer characteristics of the (a) Pristine IGZO transistors and (b) Optical-electrical synaptic transistors (Vps= 1
V) in the dark and under the illumination of 530 nm wavelength. (c) persistent photoconductivity (PPC).
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