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ABSTRACT: Microbatteries have been used to power a wide range of Internet of Things devices. As 
energy harvesting technology improves, the possibility of incorporating rechargeable batteries 
becomes a reality. Developing and testing novel battery materials is typically a time-consuming 
task. Microelectrodes have been used in sensor applications for rapid testing. Here we have 
developed a nickel microelectrode disc array (MDA) which is compatible with lithium chemistries. 

Microelectrodes for accelerated battery testing

Lithium metal cycling tests

Evaluating potential battery materials can be a time-
consuming process, due to the low conductivity of the 
electrode and electrolyte materials. Many materials  
behave poorly at high charge rates when tested with 
typical large electrodes. Microelectrodes allow for more 
rapid analysis thanks to the improved diffusion and low 
current which minimises (iR) resistive losses or voltage 
distortions during rapid cycling.

Summary
§ Microbatteries are generally ahead (solid-state) of larger scale batteries like EV cells. New materials, architectures and 

processing are still required to optimise energy per unit area/volume to match with the IoT applications.
§ Testing new battery materials is a time-intensive process, hindering the use of novel, sustainable battery materials
§ Microelectrodes provide a method for improved electrochemical testing.
§ This microelectrode array is capable of testing lithium metal plating for next generation solid state batteries, introducing 

the possibility for rapid battery materials testing in the future. 

Microdisc array and cyclic voltammogram of Lithium metal plating on the Ni 
MDA at scan rate of 20 mV/s

The Ni MDA were first tested in a 1M LiPF6:EC:DEC solvent 
electrolyte. Lithium plating tests were carried out and 
successfully cycled through over 50 plating/stripping 
cycles at 20 mV/s. Each cycle takes 1 minute. This MDA 
test chip will enable a range of lithium and post-lithium 
battery chemistries to be tested rapidly for the 
introduction of new electrolytes and additives
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Microbatteries for IoT applications

Roadmap for new large-scale battery materials
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Simulations of battery architectures

Thin film microbattery schematic

Commercial microbattery  specifications and outputs


