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Wireless systems
Propagation

RF engineering
Antennas

RF Microelectronics
1) RF CMOS & GaN
2) Antenna-IC co-design
3) Superconductive IC
4) RF ADCs
5) Design Automation



Plethora of IC Technologies

HV CMOS RF GaN
HV GaN
Bulk CMOS PIC
GaAs SiC
FD-SOI CMOS
FinFET SiGe
GAA

Characteristics of IC technologies have diverged (specialized)
- NO CLEAR WINNER, NO GOLDEN SOLUTION
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IC Design for 6G Communication and Sensing

Technologies :

» 12-nm CMOS FinFET

> 0.15um GaN on SiC HEMT

Full-duplex transceiver with
self-interference and noise cancelling
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Antenna - IC Co-Design

Transceiver

: Motivation
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10% improvement
at high powers levels
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LO signal are provided by an on-chip clock distribution chain,
similar to that in the stand-alone circulator
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(3) Fully Differential CMOS Phased-Array Receiver Integrated
with Metallic 3D-Printed Vivaldi Antennas for E-Band

e-field (f=100) [1[1.0,0.0]+2[1.0,0.0]+3[1.0,0.0]+4[1.0,0.0],[115]] &
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Superconducting  Al,O;
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RF Analog-to-Digital Converters

9-bit 2 GS/s 8xTI ADC 10-bit 400 MS/s 2xTI ADC
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¢ Integrated downconversion from 6-12 GHz

¢ Integrated 16-32 tap analog FIR filter depending
on LO



High-level
hardware
construction
language
(Chisel)

Analyzers *

Domains of
programmatic abstraction

Digital [mplementation
design tools

Chippenwolf implementation flow
(shell) goummmmn

BAG
framework
(Python)
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RF Microelectronics

« RF IC development with FinFET & GaN
« Antenna-IC co-design

« Cryogenic superconductive IC

« RFADC

 Design Automation
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