
	  
	  BRINGING THE QUANTUM WORLD 

INTO INTEGRATED PHOTONICS

By using the same successful 
paradigm of microelectronics, 
the vision is to have low cost 
and mass manufacturable 
integrated quantum photonic 
circuits for a variety of 
different applications in 
quantum computing, measure, 
sensing, secure 
communications and services.
	  
The SILICON PLATFORM permits, 
in a natural way, the 
integration of quantum 
PHOTONICS WITH ELECTRONICS.

MORE INFO @
http://events.unitn.it/en/siquro
http://nanolab.physics.unitn.it
E-mail: nllab@science.unitn.it
Tel: +39 0461 283172
Fax: +39 0461 282967
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Ø  Quantum fluids of lights;
Ø  Rotating photon gasses;
Ø  Strongly correlated photon gasses in 

silicon waveguide 
Ø  Quantum gates;
Ø  Entangled photon pairs and heralded 

photon generation in strained silicon 
waveguides;

Ø  Mid infrared detector based on up-
converted photons for single photon 
counting;

Ø  Heterogeneous mode-locked III-V laser 
on silicon

Ø  Quantum random number generator 
based on spontaneous emission of 
radiation in silicon;

Ø  Integrated quantum circuits
Ø  Quantum optics lab on chip
Ø  Quantum sensing
Ø  Quantum random number generator 

with SPAD detectors
Ø  Quantum Crypthography

The further step is the integration of the building 
blocks in a single circuit where the heterogeneous 
integrated mode-locked laser acts as a pump to 
induce second order or third order parametric 
processes in suitably designed silicon waveguides 
which generate the correlated photon pairs or 
single heralded photons. 

These photons, with infrared or mid infrared 
wavelength, will then propagate and will be 
manipulated, without suffering two photon 
absorption, in a silicon quantum circuits produced 
on the basis of the theory developed in SIQURO. 

Then, the photons will be upconverted to a 
spectral region suitable for being absorbed by a 
silicon photomultiplier. Therefore, from the 
quantum optics circuit, an electronic signal will be 
generated which will be easily processed by 
standard microelectronics circuits. 

This will pave the way to quantum computation 
and information on the chip. 

Integrated quantum photonic circuits will be 
implemented in SIQURO to demonstrate a 
Quantum Random Number Generator on a silicon 
platform.



A SINC-LED AND SPAD BASED
QUANTUM RANDOM NUMBER GENERATOR

¤  CMOS technology
¤  photon detectors matrix and LED
¤  Compact: ready for integration
¤  Robust
¤  Cheap

Si nanocrystals emits photons. Single Photon 
Avalanche Diodes are state of the art detectors 
with single photon detection capability and high 
dynamic range. Every pixel of the array is able to 
independently generate random bits, which 
allows fine-tuning of the device to application 
requirements, trading off bit-rate vs. size. 
This technology makes hardware random number 
generators available for mass manufacturing and 
integration with portable devices and automotive 
components.

CMOS-QRNG is the technology to strengthen 
the fundamentals of the security chain of 
networked devices.
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