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In recent years, a new concept of brain-like systems that have the functions

of neurons and synapses, the basic components of the brain, has been proposed, and research has
progressed significantly. Artificial synapses have the problem of slow speed due to limitations in
materials, operating principles, and operating methods. In order to realize and develop new
technologies such as autonomous driving, which require rapid response to instantaneous situation
changes, with a view to application in all future situations, we have to explore synaptic functional
materials, operating principles, and operating methods. In this study, we used first-principles
calculation methods to search for new phase change materials by adding other atoms. It was
demonstrated that the fabricated synapse device exbihited much faster operating speed than those of
the human brain. The controllability was investigated by changing the pulse shape into a step-like

shape.
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