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The talk gives an overview of our recent activities and achievements in the area of 
silicon nanophotonics technology and implementation of plasmonic structures for 
guiding and controlling light in applications to computer interconnects and sensing. 
The move from copper wiring to optical interfaces is approaching inter- and intra-chip 
communication as well as lab-on-a-chip solutions for biosensing.  

In today’s computers with multi-core processors and parallel architectures the reach of 
inter-core and intra-core interconnects based on electric wires is limited due to their 
low speed, low bandwidth and high transmission losses. Although the traditional all-
electrical solutions allow for high level of integration on a common CMOS platform, the 
optical communication links become more and more attractive as they always offer 
much higher data rates with lower losses. Especially silicon photonics can integrate 
most of the optical functions on the same silicon chip together with electronics, 
however common fabrication using CMOS technology is still problematic and key 
components as light sources remain not fully integrated. 

For sensing applications the integration of as much functionality on a single chip as 
possible, the so called lab-on-a-chip is leading to very useful and compact solutions that 
often can be disposal ones due to low costs. 

Silicon photonic technology has been successfully introduced for computer 
interconnects starting from large distances of hundreds of meters in data centers (e.g. 
active optical cables) down to optical backplanes in board-to-board communication 
inside a computer. The authors’ efforts in silicon photonic technology contributed with 
a number of high-quality devices for filtering [1], wavelength selectivity [2,3] as well as 
in-out coupling to the real world of optical fibers [4,5]. Based on the developed and 
optimized technique many sensing structures have been also realized [6]. 

Although silicon photonics with a very high refractive index of guiding medium (Si) 
allows for fabrication of very compact devices, their feature size is still an order of 
magnitude larger in comparison to silicon electronics and further miniaturization is 
restricted by diffraction limit of light. For inter- and intra-chip communication as well 
as for many lab-on-a-chip applications one of the possible solutions is subwavelength 
optics based on surface plasmons, waves propagating along the dielectric-metal 
interfaces. In this way one can guide optical signals in nanoscale structures. Although 
many structures and plasmonic solutions have been discussed, all of them are suffering 
huge losses due to the proximity of metal surfaces. 
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A new solution, so called hybrid plasmonic structure [,8]  can guide light with slightly 
relaxed and adjustable, but still subwavelength mode confinement, with acceptable 
level of propagation losses. A number of different passive components based on hybrid 
plasmonic waveguides have been simulated and fabricated including waveguide 
couplers and splitters [9], disk resonators [10], polarization beam splitters [11] etc. 
Active devices, switches and modulators based on MZ and ringdisk configurations 
have been also proposed [12,13]. Similar structures have been also realized as sensitive 
biosensors [14,15].  

This work was supported by “the Swedish Research Council (VR) through its Linnæus 
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