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Silicon Nitride Photonics for Lab-on-Chip Diagnostics: Process Integration and Challenges  

This talk discusses the role of silicon nitride (SiN) photonics in lab-on-chip diagnostics, highlighting its 

advantages and trade-offs compared to silicon. Operating at visible-NIR wavelengths, SiN reduces water 

absorption losses and exhibits lower sensitivity to sidewall roughness at telecom bands, but at the cost of 

larger device footprints in comparison to silicon. Hybrid silicon/SiN integration may combine the strengths 

of both platforms, though key steps—such as sensor window opening—remain challenging, since typically 

the standard foundry processes do not contain these specific process models.  

We report on validated silicon-based chips and newly fabricated SiN prototypes used to benchmark 

performance. Our development strategy leverages the cleanroom in the Fondazione Bruno Kessler (FBK, 

Trento, Italy) as a pilot line for rapid prototyping, followed by transfer to industrial foundries for scaling—

avoiding the constraints of slow and costly MPW runs. Given the challenges spanning sensitivity, dynamic 

range, fluidic integration, and laser alignment, iterative prototyping is crucial to resolve bottlenecks and 

advance toward manufacturable, robust biosensor platforms. 


