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The increasing demand for compact and lightweight devices is accelerating the 

development of advanced microfabrication technologies capable of generating high 

quality miniaturized structures with superior precision and scalable production costs. 

 

Femtosecond laser micromachining has emerged as one of the most versatile 

manufacturing technologies for the fabrication of high precision micro- and 

nanostructures on virtually any material. The unique interaction between ultrashort 

laser pulses and matter enables material removal with minimal thermal damage, 

making the technology particularly attractive for applications ranging from 

microelectronics and photonics to biomedical devices, microfluidics and advanced 

sensing. 

 

Despite its enormous potential, transferring femtosecond laser processing from 

research laboratory to industrial production remains a significant challenge. 

Achieving the precision, repeatability and productivity required by industrial 

applications demands much more than selecting an appropriate laser source. 

Process optimization, dedicated machine architectures, inline inspection, advanced 

metrology and continuous interaction with end users are all essential to transform a 

promising concept into a reliable manufacturing technology. 

 

As a contract manufacturing company specialized in laser process development, 

Kirana combines know how and application-driven research to develop robust and 

scalable manufacturing solutions. The talk will present examples spanning precision 

micro-drilling, micro-cutting, micro-milling and surface texturing on metals, polymers, 

ceramics and transparent materials, highlighting how process development enables 

applications that would be difficult or impossible with conventional manufacturing 

techniques. Examples include sub-micrometer drilling of polymer membranes for 

sensing and microfluidics, high aspect ratio micro-holes, precision cutting of brittle 

materials, and functional surface texturing for tribological and wettability control 

applications. 

 

The developed processing strategies demonstrate how femtosecond laser 

micromachining, combined with dedicated process optimization and hardware 



development, can evolve into a reliable and scalable fabrication platform for 

advanced micro-components. 

 

 


