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Disruptive photonic concepts for new applications & markets
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LOW-LOSS SILICON PHOTONICS PLATFORM
FOR QUANTUM TECHNOLOGIES
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Sales Key Performance Metrics

Quantum simulation

Quantum 

communicationQuantum 

cryptography

Quantum imaging

Quantum metrology

Quantum sensing

QUANTUM TECHNOLOGIES

Quantum computing

The 

Second 

Quantum 

Revolution



| 4

QUBITS TECHNOLOGIES @ LETI

ATOMS ELECTRONS PHOTONS

Trapped ions Superconductors Si Spin Defect-based PhotonsCold atoms
Topological 
nanowires

COMPANIES

& 

LABS*
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Quantum computing
Quantum 

communication

SIZE

OPERATION SPEED

MANUFACTURIABILITY

VARIABILITY

OPERATING T°

QUANTUM

INTERNET

Photons 

= best physical

mean for Qbit

transmission

Silicon

photonics

= low-cost, 

compact, 

scalable

*source: www.oezratty.net
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• SILICON PLATFORM

VERSATILE SI QUANTUM PHOTONICS PLATFORM FOR Q-PICS

III-V/Si hybrid laser

• O and C-band

• Variable thicknesses

• Possible III-V add-on

• Transfer in 300mm in progress

with immersion lithograpgy

• SILICON + SILICON NITRIDE 

PLATFORM
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GENERATION OF QUBITS MANIPULATION OF QUBITS DETECTION OF QUBITS

VERSATILE SI QUANTUM PHOTONICS PLATFORM FOR Q-PICS
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Silicon ring for

Entangled photons on chip

Made @ LETI

1. GENERATION OF QUBITS

• Entanglement

demonstrated

• Towards

 Generation

of qubits with

dimensions over 2

 DFB laser

• And more integrated lasers!

 Pulsed laser

 Tunable laser 
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2. MANIPULATION OF QUBITS

Reconfigurable 

photonic circuit

• Components available

 MZI with heater

or rapid phase shifters

 Low Loss Silicon

& Ultralow loss Silicon Nitride

• Towards

 Demos on 300mm platform

with immersion lithography

 Integration of high rejection 

pump filter

 New reconfigurable circuits 

customized for various crypto 

protocols
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3. DETECTION OF QUBITS

Integration of SSPD

in silicon photonic circuits

• NbN deposition available

 NbN material deposited on 

200 mm SOI wafers 

 With optimized buffer layer 

• Towards

 Validation of material

performance for single photon 

detection in vertical detectors

 Technological process module 

compatible with the core silicon

photonics platform

 Characterization of guided

detectors at cryogenic

temperature

For high efficiency NbN SSPD

Unoriented

polycristaline NbN

Textured

polycristaline NbN

along z direction

Buffer layerSi
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• VERSATILE SILICON PHOTONICS PLATFORM for Q-PIC

 Low Loss Si & Ultralow Loss SiN

 III-V laser add-on

 Flexibility to introduce new materials

 For all quantum applications

• TOWARDS

 Full library of components 

 First quantum PIC for the implementation of QKD protocols

ACCESS NOW 

TO OUR Q-PIC PLATFORM

TAKE-AWAY



Leti, technology research institute

Commissariat à l’énergie atomique et aux énergies alternatives

Minatec Campus | 17 rue des Martyrs | 38054 Grenoble Cedex | France

www.leti-cea.com

See Leti’s demontrators at booth 857A 

France Pavilion (South Hall)

And welcome in 

Grenoble in June >> 


