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Introduction

Conclusions

The 6G extreme datarate networks introduce new research and implementation challenges

• Reduced sub-THz radio transceiver performance due to limitations of the available IC processes

• Directive antennas are needed to overcome excessive path loss

• RF parameter measurements at sub-THz frequency are significantly challenging compared to 5G FR1 and FR2

Current prototypes and experiments of 6G sub-THz radio are giving promising results

• Generally, 3D-Electromagnetic and RF simulations and measurements have good agreement at sub-THz

• Individual 300 GHz 6G RFIC transceiver blocks have been developed for a complete integration

• RF measurements at sub-THz require new measurement techniques before 6G standardization 

Selected 300 GHz radio transceiver IP blocks:
Single-ended 290 GHz LNA [1]
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LNA gain: 12.9 dB @ 290 GHz

-3 dB BW: 23 GHz [1]

Vector modulator (VM) 

270 -330 GHz [2]

Measured VM constellation

@ 300 GHz [2]

Sliding IF receiver 300-320 GHz [3]

Conducted RFIC measurement system:

Example RF measurement systems for 300 GHz radios:
Close-up photo of RFIC probe station:

Selected 6G antennas (300 GHz and 28 GHz):
On-chip 300 GHz antenna,

LNA & env. detector: [4]
Si antenna for On-chip 300 GHz antenna [4] Broadband antenna at 28 GHz [6]

12th read paper in TAP 2023

Filtering antenna at 28 GHz [5]

Most read paper in TAP 2023

RIS measurement system

THz radio channel 

measurement system
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