
Hybrid1xm WSS

Multi-band PLC WSS
• Photonic Integrated 1 x 2 WSS with silica waveguides on silicon substrate wit a 

1.5%∆ contrast and Folded AWGs with 100 GHz channel spacing for mux/demux.
• 40 single-stage Mach-Zehnder interferometers with thermo-optic phase shifters 

as 1x2 optical switches.
• Cyclic nature of the AWG and wideband nature of the Thermo-optic effect for 
𝑺𝑺𝑺𝑺𝑶𝑶𝟐𝟐 allows the operation across multiple optical bands. 
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Hybrid SiPh/InP WSS
Hybrid integrated WBL promising candidate to realize scalable 
switching functionality in WSSs. SiPh enables large scale integration of 
passive functions with small bending radius. InP semiconductor 
optical amplifiers (SOAs) allows high gain, fast switching times and 
loss compensation.
1x10 Mux/Demux SiPh AWGs
10 SOA array on InP
WSS based on the broadcast-and-select scheme.

 Integration enabled by the coupling of InP/SiPh optical interfaces 
via flip-chip bonding technique. 

Mask Layout.

CONCLUSIONS
• Modular Hybrid integrated WBL switch assembled via flip-chip bonding supporting pay-as-you grow 

approach, essential for next-generation modular metro-networks.
• Low-cost multi-band WSS as a viable solution for future multi-band and transparent optical add drop 

multiplexer nodes in metro access networks.

I-V curves before and after integration.
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Experimental data transmission

Layout of the fabricated module. Channels Across the S, C and L-bands

Multi-band WSS data transmission
• 64-QAM 33.3 GBd coherent data transmission from the S to the L-band .
• Net Data-rates of 161.84 Gb/s and 169.83 Gb/s with OSNR penalty ≤ 1 dB in the C-

band and at most 2.2 dB in the L-band.

Architecture of the Hybrid integrated WSS

NGMI vs OSNR across the S, C and L-bands

Received 64-QAM constellation Diagram

INTRODUCTION 
Growth of heterogeneous data traffic fuelled by 5G, Cloud, IOT, … 

Need to dynamically and efficiently handle this traffic
programmable metro nodes
Modular approach, as the network grows new modules are added
Multi-band (O to the L-band) approach for metro-access networks to 
exploit the low-loss transmission window from optical fibers.

Hybrid WBL Switch Experimental Results
 Small variation in SOAs I-V curves after flip-chip bonding.
Error-Free data transmission at 10 Gb/s for 5 tested channels with a maximum power 

penalty of 1.5 dB
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