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 Ka band: plenty of bandwidth available within 27.5 - 31 GHz

Bulky and with 
moving parts

Beamforming
 no moving parts
 reduced dimension 
 multiple beams
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All antenna elements work 
constructively for
 More power
 Less noise
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Antenna elements no longer 
work constructively
 Compensation needed!
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Beamforming requires
 Tunable delay lines
 Combiner networks



 Processing RF signals using photonic technologies (aka 
Microwave photonics ) has many advantages
◦ Light waveguides have a huge operational bandwidth (at least 10 nm, 

i.e., 1.25 THz)

◦ Bandwidth bottlenecks are found in electrical-to-optical and optical-
to-electrical converters, which nonetheless can be easily of 30 GHz 
(compatible with Ka band)

◦ Amplifiers are very linear

◦ Mixing-related applications, such as frequency up or downconversion 
can be easily implemented

◦ Immunity to electromagnetic noise

◦ Many devices have proved to be radiation-hard, namely lasers and 
optical amplifiers

◦ Dawn of Integrated Microwave Photonics
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Electrical-to-Optical
Conversion Stage

Patent pending 
by IT
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 Continuously adjustable optical delay line
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 It can be scaled to Tb/s capacities, with considerable savings 
in size and power

 This is a key advantage in face of current state-of-the-art kW 
power-consuming systems.

12



 System has been thoroughly optimized, leading to a final 
system architecture

 Main advantages of the new system
1. True-time delay beamforming for any input RF frequency

2. Photonic phase shifting for any input RF frequency

3. Photonic up/downconversion to any desired output frequency

4. Fully compatible with multibeam operation

 Only simple, highly linear modulators are required

 Optical amplifier array is fully specified

 Complete simulation platform for an arbitrary number of 
antennas is complete

 Future work will be implementing the system parts and 
assembling it
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 We have plenty of ideas to explore basically aiming at
◦ Improved (even more) photonic beamforming

◦ Photonic ADCs

 We are open to (new) collaborations
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