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Abstract: The high efficiency and stable cycling of solid-state batteries place 
stringent requirements on the solid electrolyte's ionic conductivity, electronic 
conductivity, and electrochemical stability. However, the transport of ions in solids 
(such as ceramics or ceramic polymer composites) is usually slow. It is, therefore, 
particularly important to understand how ions move in solids and to further extract 
design principles for new solid electrolytes with improved ionic conductivity. In this 
talk, we will first introduce the Meyer-Neldel-conductivity plot, and then explain the 
obtained design guidelines for solid-state electrolytes from this plot. We show that a 
low migration barrier is not always beneficial for high ionic conductivity. Instead, in 
some materials, high migration barriers can lead to high ionic conductivity. 
Furthermore, we proposed the so-called crystallinity-conductivity-correlation 
equation to guide the development of ceramic-polymer composite solid electrolytes. 
Finally, we will show several new solid electrolytes and discuss their potential 
applications in solid-state batteries. 
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