
Custom design of
world class Silicon photonic devices

“

”

SiPhotonIC uses the nanofabrication center at the 

Technical University of Denmark, and they can deliver 

ultra-low loss Silicon photonic devices. They have 

developed a full spectrum of key photonic components, 

including grating coupler, crosser, MMI, DC, resonator, 

MZI. In particular, SiPhotonIC offer the possibility to 

make extremely low loss grating couplers that 

interfaces single-mode fibers and the silicon chip, which 
as far as I know is the state-of-the-art of such devices. 

My team at the Peking University is working on 

quantum photonics and quantum information. The 

remarkable devices made by SiPhotonIC enables the 

implementation of several nice quantum photonic 

experiments in our team. The chip is typically delivered 

in about 2-3 months. I should mention that the 

customer service is extremely responsive and friendly. 

Even if something goes wrong in the experiment, their 

feedback is timely...

Professor Jianwei Wang
Peking University of China

� Large library of passive silicon components

• Innovative fiber coupling with loss < 1db
• Fast delivery
� Competitive prices

� Design assistance
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SiPhotonIC’s building blocks

” PDK’s compatible with Optodesigner from Synopsys
are available for each building block
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waveguide

phase modulator

amplitude modulator

2x2 switch

WDM OXC

curve

2x2 MMI

4x4 MMI

grating coupler

directional coupler

polarization MUX

AWG-demux

Passive Phase



Performances of SiPhotonIC's
building blocks
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Example:

Our silicon photonic chip was used for generation, manipulation and 
measurement of high-dimensional quantum states on a silicon chip.
The chip is a combination of spontaneous four wave mixing sources, 
50:50 beam splitters, asymmetric Mach–Zehnder interferometers, 
waveguide crossers, and grating couplers. The experiment 
demonstrates high fidelity of high dimensional quantum entanglement 
state, useful for quantum communication and computing.

Fig. 1 Photograph of the fabricated silicon quantum device, integrating more than
550 photonic components on a single chip. Silicon waveguides and 16 SFWM sources

can be observed as black spirals. Gold wires allow the electronic access to each phase shifter.

Fig. 1 Photograph of the fabricated silicon quantum device, integrating more than
550 photonic components on a single chip. Silicon waveguides and 16 SFWM sources

can be observed as black spirals. Gold wires allow the electronic access to each phase shifter.
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Example:

Fig. 2 The silicon chip integrates four SFWM spiral photon sources and twelve 
continuously coupled waveguides with a network of multi-mode interferences and 

grating couplers. AMZIs separate the idler (blue) and signal (red) photons,
and remove pump light(purple).

Our silicon photonic chip was used for quantum computing task of 
boson sampling, useful for quantum simulation of molecular behaviors. 
The chip is a combination of spontaneous four wave mixing (SFWM) 
sources, 50:50 beam splitters and asymmetric Mach–Zehnder 
interferometers (AMZIs). The experiment was successful due to the low 
losses in the  couplings and propagations in the silicon device.
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Fig. 3 | Microresonator-enhanced multi-photon multi-qubit quantum devices in silicon.
a, Schematic for the multi-qubit entanglement generator, or the teleportation transmitter. It integrates a 
network of nonlinear multi-photon sources and linear-optic multi-qubit circuits. Two pairs of non-degener-
ate photons (red idler, blue signal) are generated in an array of four MRR single-photon sources. Small 
blue/red circles (photons) with coloured links indicate whether the two photons are entangled or separa-
ble. The MRRs allow high-count-rate, pure and indistinguishable photon generation while also suppressing 
background noise from all waveguides and linear circuits. A linear-optic quantum circuit (O) is 
programmed to work as a bosonic Bell operator and a fusion entangling operator on the two blue photons. 
The four photons are demultiplexed by asymmetric MZIs and routed via waveguide crossers (R)  An array of 
MZIs and phase-shifters allow the preparation (P) and projective measurement (M) of multi-qubit states. 
Yellow parts indicate electronically controllable thermal-optic phase-shifters. b, Schematic for the telepor-
tation receiver. The transmitter and receiver are coherently linked by a 10 m singlemode fibre. The bottom 
idler qubits in the transmitter can be switched to implement either single-chip (via 1D SGCs) or 
chip-to-chip (via 2D SGCs) tasks. The receiver chip converts polarization-encoded qubits to the path, which 
are subsequently measured on the device. c,d, SEM images of an MRR singlephoton source coupled to a 
bus waveguide (red lines) (c) and a metasurface-assisted low-loss SGC with bonded aluminium reflectors 
(d). d, Top: 1D SGC for fibre-chip interface. Bottom: 2D SGC for path-polarization conversion. |TE〉 refers to 

the transverse electric state in waveguide, and |H〉 (|V〉) refers to the horizontal (vertical) state in optical 
fibre. Inset: Enlarged view of a metasurface cell. White arrows denote the polarized state of the photon.

Example:

Our silicon photonic chip was used to demonstrate chip-to-chip 
teleportation and genuine multi-photon entanglement. The achieved 
teleportation with an ~0.90 fidelity is among the highest seen. The chip 
integrates a combination of microring resonators, Mach–Zehnder 
interferometers and waveguide crossers.
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Contact

We  will introduce a new SiN platform in 

2021 with the same world class 

specifications as our silicon platform.

To be updated with the progress of the 

SiN platform and other news items 

please follow SiPhotonIC on linkedin.

For ordering or further information on technology, delivery and pricing, 
please contact:

Dr. Yunhong Ding, CEO

Address: Virum Stationsvej 207, 2830 Virum

Telephone: +45 50 17 86 66

Email: yunhong.ding@siphotonic.com
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