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SILICON PHOTONICS : TECHNOLOGY OVERVIEW 
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o Define all the photonic devices

o Several silicon thicknesses and waveguide 

architectures

o Modulator junction formation & 

activation

o Photodetector patterning

o Germanium selective 

epitaxy

o Photodetector contact 

formation

o Si Modulator contact 

silicidation

o Metal interconnection

o Metal heater definition for wave length 

tuning

CMOS standard 

process

CMOS-based process 

with photonic 

dedicated 

optimizations

Schematic cross section of a 

silicon photonic circuit (Leti)

Cleanroom facilities (Leti)
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SILICON PHOTONICS : TYPICAL DEVICES

Emitter Receiver

Fiber coupler
Fiber coupler

Optical transceiver circuit

Highly confined waveguides

Fibre coupler

Wavelength multiplexer

High speed modulator
High speed photodetector

Tunable filter
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• AIM Photonics (US)

• IHP (Germany)

• IME (Singapore)

• 220nm SOI platform

• IMEC (Belgium)

• 220nm SOI platform

• LETI (France)

• 300nm SOI platform

• PETRA (Japan)

• VTT (Finland)

• 3µm and 12 µm SOI platform

R&D foundries Industrial foundries

• Global Foundries (US)

• INTEL (US)

• Luxtera (Freescale, US)

• Samsung (Korea)

• ST-Microelectronics (France)

A. E. J. Lim et al., “Review of Silicon Photonics Foundry Efforts,” IEEE Journal of Selected Topics in Quantum Electronics, vol. 20, no. 

4, pp. 405–416, Jul. 2014.

R&D MPW offers

• CMC (Canada)

• CMP (France)

• Europractice/Epixfab (EU)

• MOSIS (US)

SILICON PHOTONICS : FOUNDRIES
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 SOI 220nm/2µm (BOX)

IMEC MPW OFFER
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 SOI 220nm/2µm (BOX)

AIM MPW OFFER
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 SOI 220nm/2µm (BOX)

IME MPW OFFER
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 High performance building blocks

 Compatible with 3D integration

 PDKs available via Cadence, 

Phoenix software, Mentor 

Graphics, and Pyxis

 Technology compatible design rules

with 300 mm industrial foundry

 SOI 300nm/800nm (BOX)

LETI MPW OFFER
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CIRCUIT DESIGN KIT AT LETI

"Multiple wavelength silicon photonic 200mm R&D platform for 25Gb/s and above applications”, Szelag et al., Photonics Europe 2016

"Verilog-A passive and active components modeling for silicon photonic circuits process design kit (PDK) assembly”, Karakus et al., Photonics 

West 2016

Grating Coupler 1D

Virages 90°
Guides droits

Guides droits

Grating Coupler 1D

Transitions Rib2Deep

Ring Modulateur + Heater

PhotoDiode

Virages 90°

Schematic view

Layout view

Library of available components

 Cadence/Virtuoso and Mentor/Calibre + Eldo framework

 Phoenix software

 Pyxis/LUMERICAL

PDK Photonics Models, Schematic circuit simulation, Layout, Verification, Layout

finishing

Circuit simulation
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100 Bumps

2012 2013 2014 2015 2016 2017 2018

144 bumps

2091 bumps

484 bumps

44 Bumps

Increasing number of electrically 

driven photonic devices

TOWARDS HIGHER INTEGRATION LEVEL
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TOWARDS ON CHIP INTEGRATION

Discrete component 

assembly
Micro-bench Integration and 3D 

assembly with electronics

1990 2000 2010 2020

Axsun

Hymite

Intexys / CEA

CEA

Switch & Network 

on chip

Heterogeneous integration

Network on chip

Multilayer photonics

C. Kopp et al., “Silicon photonic circuits: on CMOS integration, fiber optical coupling and packaging”, IEEE JSTQE (invited paper), Vol. 17, n°3, pp. 498-509 (2011)

S. Bernabe et al. “A Fully packaged 25 Gbps/channel WDM photoreceiver module based on a Silicon Photonic Integrated Circuit and a flip-chipped CMOS quad Transimpedance

Amplifier”, OIC 2016
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