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TERA6G in a nutshell
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TERA6G aims to unlock the Fiber-over-the-air concept

The goal is to enable wireless 

links with the information 

capacity of a fiber. 

We use photonic integration 
technology to develop 

hardware components 

based on chiplets, which 

can be reconfigured 

through network 
orchestration commands to 

reach Terabit-per-second 

data throughput.

Agile (operating spectrum band), 

Scalable (adapt network capacity) and 

Reconfigurable (Comms and sensing)
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TERA6G Goals
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TERA6G architecture
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TERA6G chiplet approach

Chiplet:
Photonic Integrated Chip 

generating a single RF 
carrier frequency

Capacity scaling
Multiple beams, one per 

optical modulator

MIMO
Each chiplet can steer each beam 

in different spatial directions
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TERA6G chiplet approach

Chiplet:
Photonic Integrated Chip 

generating a single RF 
carrier frequency

Capacity scaling
Multiple beams, one per 

optical modulator

MIMO
Each chiplet can steer each beam 

in different spatial directions

2D Antenna 
array



Hexa-X-II Workshop on 6G Architecture and Standards │ 17 October 2024, Online │ 8

IF1 Beam 1

IF2 Beam 2

IFN Beam N

THz Carrier 

Chiplet 1

(N Beams )

TL1

TL2

TL4

TL3

N input M output

InP

3D

Polyboard

THz Carrier 

Chiplet 2

(N Beams )

MZM1
SOA1

MZM2
SOA2

MZMN
SOAN

SiN

InP

TERA6G chiplet approach

Scaling 
capacity 

through 

combination 

of Chiplets
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TERA6G advances in the 2D antenna array

4
 m

m

6 mm

Packaged by

Effective index technique used to
have 4 independent DRA 
in a single silicon piece

LDRW

PIN-PD

Silicon DRA

Active antenna

Emitter Unit Cell

Rivera-Lavado, et al. J Infrared Milli Terahz Waves 40, 838–855 (2019) 210 GHz

Total power (single): -18 dBm (ISOA@150 mA)

210 GHz

Total power (1x4): -11.3 dBm (ISOA@150 mA)
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TERA6G beamsteering control
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TERA6G beamsteering control
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weights codebook

level 1: 21 codewords

level 2: 22 codewords

level K: 2k codewords

Level 1

Level 2

Level 3

Level 4

N = 16 antenna elements (K = 4 levels)
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