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Development of Plasmonic Slot Waveguide on InP 

membrane 

A.A. Kashi1, J.J.G.M. van der Tol1, Y. Jiao1 and K.Williams1 

1 Photonic Integration Research Group, Eindhoven University of Technology, the Netherlands 

In this paper, we demonstrate a plasmonic slot waveguide on the InP membranes on silicon (IMOS) 

platform. Simulation and experimental results show this component features low insertion loss, low 

propagation loss and small footprint.  

Introduction 

 InP membrane on silicon substrate (IMOS) is a versatile platform to combine both passive 

and active components in one optical layer. The high refractive index contrast of the IMOS 

platform leads to better mode confinement and reduced dimensions of components, compared to 

traditional substrate-based InP photonic integrated circuits (PICs) [1]. Data communication is one 

of the major areas in which PICs can play a crucial role. One of the essential components for 

communication systems is a modulator. Compact, efficient and high-speed optical modulators are 

required.  

Applied plasmonics are rapidly gaining interest for different applications. Plasmonic devices have 

been proposed as an alternative to conventional approaches to transfer data with high efficiency, 

low energy consumption and small footprint. Recent advances in plasmonic modulators have 

shown potential of this structures to reach very high modulation bandwidth beyond 170 GHz [2, 

3]. Here, we demonstrate a plasmonic slot waveguide which can act as a high speed phase shifter 

in Mach-Zehnder modulators when the slot is filled with an electro-optic polymer. 

Plasmonic slot waveguide 
A plasmonic structure is presented here which is 

composed of a metal-insulator-metal plasmonic slot 

waveguide coupled with conventional InP membrane 

waveguides, as depicted in Figure 1.  

Light couples into the waveguide with a surface 

grating coupler and then with a taper converts to the 

surface plasmon polariton (SPP) modes in a 200 nm 

wide slot.  SPP modes propagate through the slot and 

couple back to the waveguide mode through the 

second taper and couple out with another surface 

grating. 

A very low propagation loss in the plasmonic slot 

equals to 0.42 dB/µm and a 4.2 dB loss for the each 

taper coupler are achieved experimentally. 
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Figure 1. (a) SEM picture, with false colors, of the plasmonic 

slot waveguide connected to two grating out couplers. (b) Zoom-

in image of the plasmonic slot waveguide. 
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