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λ = 1575 nm

Metamaterial antenna array fed by 
distributed Bragg deflector for SOI platform
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We propose a distributed Bragg deflector working as a low-loss (<0.3 dB) ultra-compact beam expander, which generates an on-chip Gaussian beam that 
illuminates a 1D array of 112 optical antennas with a length of 1.5 mm. The device has been fabricated on a 220-nm silicon-on-insulator platform using a single 
etch process with a minimum feature size of 80 nm. We present an antenna array with a directivity of 53 dBi, a radiation efficiency of -3.8 dB and a far-field spot 

with an angular divergence of 1.8° × 0.2°.
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Experimental results

The SWG core controls the

confinement of the Floquet mode.

With the separation and the

geometry of the lateral segments

we can precisely control the

radiation strength of the antenna.

A 2-millimeter-long antenna is

demonstrated [1].

The far-field spot in the azimuthal

direction (ϕ) has a Gaussian form

with no sidelobes.

The far-field spot in the elevation

direction (θ) corresponds to a

Lorentzian form.

A far-field spot with an angular

divergence of 1.8° x 0.2° is

demonstrated [2].
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The incident angle of the

Gaussian beam (ϕslab) is

controlled with the apodized

Braff deflector.

With only one device we are

able to illuminate a complete

antenna array.


