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ABSTRACT 

Within the last two decades lithium-ion batteries have emerged as the power source of 
choice for the rechargeable-battery market. State-of-the-art batteries with pouch cell 
geometry for high power applications consist of thick film electrode stacks. The electrode 
materials with typical film thicknesses of 20 µm - 100 µm are deposited, e.g. by tape casting, 
on thin (10-20 µm in thickness) aluminium (cathode) or copper (anode) current collectors. 
Due to the increasing demand of high energy batteries, especially for the automotive sector 
and for the green energy applications, a significant improvement of battery performances, 
such as battery life time and cycle stability at high charging/discharging currents, is required. 
Additionally, a remarkable reduction of production costs is one of the most future challenges.  

During the last decade, laser ablation and laser-assisted surface modification became one of 
the most important innovation steps in development and production of advanced and efficient 
solar cells. It has been thus proven, that laser processes are suitable for mass production in 
the green sector. This was one of the motivations for transferring advanced laser processes 
in order to achieve new and cost-efficient lithium-ion battery 3D architectures. 

At the Institute for Applied Materials (IAM-AWP, KIT) laser material processing of thin and 
thick film electrodes has been intensively studied over the past years. In this talk, recent 
results on laser ablation and surface modification of cathode materials containing LiCoO2 or 
Li(NiMnCo)O2 tape cast films are presented. The laser-assisted formation of self-organized 
microstructures is discussed as a powerful tool for achieving a significant increase of active 
surface area of electrode materials. These 3D "penguin-like" microstructures are formed 
during selective material ablation and subsequent material re-deposition, leading to a small 
loss of active material in the range of 10 wt.%. It is shown, that the cycling stability can be 
significantly improved for micro batteries as well as for pouch cell geometries. Furthermore, 
based on an advanced laser surface modification step, a new KIT process for an improved 
electrolyte filling of pouch cells is presented. Finally, an outlook of new capabilities in 
processing of electrodes using ultrashort laser radiation will be given. 
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