
BRIGHT Photonics B.V. (C) www.brightphotonics.eu

Develop your custom Develop your custom 
Photonic Integrated Circuit Photonic Integrated Circuit 
for Data Centers for Data Centers 

Technology selection and design & validationTechnology selection and design & validation

KataKatarzyna rzyna ŁŁawniczuawniczukk
k.lawniczuk@brightphotonics.eu

Photonics Days 2021 – Berlin BrandenburgPhotonics Days 2021 – Berlin Brandenburg
5 October 2021 5 October 2021 



BRIGHT Photonics B.V. (C) www.brightphotonics.eu

✔ Design from UV to IR
✔ Design across technologies
✔ Design flow innovation 

 Prototyping
 Supply-chain
 PIC Design 
 IP-blocks

Electronics

Materials Mechanics
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Empower products 
with photonic engineering  
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MASSTART: Exploitation schemeMASSTART: Exploitation scheme
MASS manufacturing of Transceivers for Terabit/s era  MASS manufacturing of Transceivers for Terabit/s era  

Technology & 
equipment providers

Design house & 
technology consultancy

System provider
Application user
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Switching MatrixCo-Package Technology Platform

Optical Interconnections & 
3D Integration Technologies

Transceivers for Tb/s inter and intra 
Data Centers applications

BRIGHT’s contribution:

A. Design of optical interconnects
chip-to-chip
chip-to-board
fiber-to-chip/board 

B. IP blocks & PIC concepts
mux/de-mux, couplers,
lasers, Rx, Tx, switching PICs

C. Integration of technologies 

D. PIC layout design & validation 
tools; PDK

1.6 Tb/s
16-ch. WDM

1.6 Tb/s
8x8 switching 
matrix

480 Gb/s
12 ch. Tx/Rx

Development beyond 400G in EU projects
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A. Optical interconnectsA. Optical interconnects

Slice through a vertical taper

1
2
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B. IP-blocks and PIC conceptsB. IP-blocks and PIC concepts
Your ‘custom’ optical enginesYour ‘custom’ optical engines

• Commercial MUX and DeMUX components

• Lasers (O-band, C-band)

• Spot-size converters

• Polarization handling devices
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B. IP-blocks and PIC conceptsB. IP-blocks and PIC concepts
Your ‘custom’ optical enginesYour ‘custom’ optical engines

• Commercial MUX and DeMUX components

• Lasers (O-band, C-band)

• Spot-size converters

• Polarization handling devices
L3Matrix: switching matrix
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C. Integration technologies: C. Integration technologies: 
combining (low-loss) passives and actives combining (low-loss) passives and actives 

➔ monolithic vs. hybrid integration

Variety of material platforms
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C. Integration technologies: C. Integration technologies: 
combining (low-loss) passives and actives combining (low-loss) passives and actives 

➔ monolithic vs. hybrid integration
➔ hybrid III-V/Si laser integration

G. de Valicourt et al., 
JLT, 36 (2) 2018.
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C. Integration technologies: C. Integration technologies: 
Transceivers always combine InP and SiTransceivers always combine InP and Si

InP

SiGe

CMOS

DSP
Driver

TIA Coherent 
Receiver

Modulator

Laser

DSP
Driver

TIA Coherent 
Receiver

Modulator

Laser
InP Si

InP enables integration of everything except the DSP Si enables integration of all electronic and 
photonic components except the laser
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C. Integration technologies: comparisonC. Integration technologies: comparison



13 BRIGHT Photonics B.V. (C) www.brightphotonics.eu

C. Integration technologies: comparisonC. Integration technologies: comparison

➔ Application / Spec
➔ Volume
➔ Yield
➔ Cost
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C. Integration technologies: C. Integration technologies: 
Moving towards Moving towards complex modular systemscomplex modular systems

Beyond 50000G?

50 GHz bandwidth
x 2 symbols per period
x 4 bits per symbol (16QAM)
x 8 lanes
x 8 wavelengths
x 2 polarizations

= 51.2 Tb/s
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D. Design and validation with Nazca-DesignD. Design and validation with Nazca-Design

✓  Combine multiple technologies – Hybrid design
➔ Si-Photonics, III-V, Glass
➔ Develop PDK, define and separate technology layers: layers mapping

✓  Exchange IP Building Blocks – IP protection
➔ Combine files and create libraries with GDS BBs, cells mapping 
➔ IP BBs handling, work with GDSII standard 
➔ Facilitated GDSII files scaling and proper accuracy

✓  Solve complex routing and DRC
➔ Create interconnects and routing for circuits connectivity with error-free 

implementation & DRC on connectivity
➔ Path tracing for circuit integrity

✓ Facilitate new generation of assembly, coupling and 
packaging approaches

➔ Create packaging rules, packaging templates, 
➔ Import fiducials, drivers, tias

# import PDK 
# import IP BBs
# import Packages

import nazca
import leti
import teem
import izm
import ficontec
import bright Data Center applications
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D. Design and validation in GDSD. Design and validation in GDS

pin-in

switch

MUXdeMUX
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D. D. Design and validation in GDS: Design and validation in GDS: path tracing

pin-in pin-inpaths out
1 to 8

switch

MUXdeMUX
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D. Design and validation in GDS: D. Design and validation in GDS: 
connection DRC DRC

OK xsection 

width angle

pin2pin path
OK

gapX X

X

X
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D. Design and validation in GDS: D. Design and validation in GDS: 
circuitcircuit simulation andand verification atat GDS level  

Examples:
- Investigation of filtering characteristics
- Transmission simulation of a circuit
- Integration of Material models in PDK 
and components S-matrices

Double ring filter Hybrid - 90

www.nazca-design.org
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D. Design and validation with Nazca-DesignD. Design and validation with Nazca-Design

Tape-out of MASSTART Tape-out of MASSTART 
inter- and intra- Data Center PICsinter- and intra- Data Center PICs
using LETI and TEEM PDKs in Nazcausing LETI and TEEM PDKs in Nazca
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Thank you!Thank you!

Contact:Contact: info@BrightPhotonics.euinfo@BrightPhotonics.eu

✔ Supply chain development
✔ PIC concepts & IP blocks
✔ Prototyping & Design
✔ PDKs

MASSTART team:
Marco Passoni
Katarzyna Ławniczuk
Ronald Broeke
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