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Integrating RF antenas with Photonic Integrated Circuits

Edge Coupling 1D phase array with wideband tapered slot anfennas
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Antennas use standar RF pad connectors on high-frequency photodiodes
Achieve boost in emitted RF power (+3 dB each time number of elements doubles)
Use of wideband RF Tapered Slot Antennas

Requires high frequency interconnects

M. Ali et al "Quasi-Optic Transmitter and Receiver Modules enabling next generation Ultra-Broadband Wireless Links at Carrier-Wave
Frequencies ranging from 60 GHz to 180 GHz" Journal of Infrared, Millimeter, and Terahertz Waves (April 2019)
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Edge Coupling 1D phase array with wideband tapered slot anfennas

Beam-steering with Optical True-Time Delay
No power penalty
Wideband
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Vertical Coupling For 2D integrated phase array antennas
Dielectric Rod Antenna (DRA) > Target freq. range 90 — 320 GHz Radiation Patterns
Silicon DRA 100 GHz 120 GHz 175 GHz 230 GHz
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Photomixers

Rivera-Lavado, et al. J Infrared Milli Terahz Waves 40, 838—855 (2019) v U HrO-brOOd bO nd ra d I Oh on WITh beO mSTeerI ng
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ﬁ‘\ﬂl‘g RAWA]1 Hybrid photonics-based platform for ultra-wideband signal generation, emission and detection

Transmitter (Tx)
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1. Optical carrier generation unit (InP + PolyBoard)
2. Optical phase locking unit (Optical Frequency comb)

3. Optical (data) modulation unit (InP)

4. Optical multi-beamforming unit (TriPlex — Si;N,)
Independent steering of the transmitted wireless beam

5. Optical amplification, frequency up-conversion and wireless emission
unit (InP + Si)

Receiver (Rx)

0
T

. Optical carrier generation unit (InP + PolyBoard)

. Optical frequency comb generator unit (InP + PolyBoard)

. Optical phase shift unit (Photonic LO)

. Wireless detection and optical IQ photonic mixing (PX) unit
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