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3 demonstrators
10-24 GHz / 94 GHz / 140 GHz

T/R mfdule on GaN/SiC 94 GHz Passive ithaging 140GHz miniaturizgd MIMO
based sensors based on GaAs/SiGe radar front-end bpsed on

GaN NIT integrati MMIC technolggies SiGe RFIC technglogies

2nd 3rd

Reflect Array Phasq Shifting Use of ¢n-chip RFIMEMS Use of ¢n-chip RF{MEMS
Cell for [Weather rqdar and switches switches
Wake] Vortex detection

Simulation, study and fabrication of dielectric materials at the nanometer scale for
enhanced control of the charging effect.
Integration with Wide Band Gap semiconductors
Application of technologies development to three demonstrators covering three
economically major applications

WORK PROGRESS DURING THE 3" YEAR: KEY ISSUES



Demonstrator # 1: 10-24 GHz Applications

Reflect Array Antenna for Wake Vortex Detection Radar

RF-MEMS based
Phase Shifter Cells
Reflector Plan for

Electronic Beam
Steering

Monolithic or Hybrid RF-MEMS
based GaN/SiC T/R Module
-> Source Antenna
for the reflect array




RF MEMS Design and Fabrication




HPA design

HPAs 1&2

2.08 x 1.13 mm

HPA3 B

2.63 x 1.5 mm _gh 45




DEM#2: 94 GHz single-chip RF-MEMS switched receiver front-end

Demonstrator # 2 : 94 GHz applications

= improved sensitivity and potentially enabling lower cost

= to be tested in an existing passive mm-wave imaging system
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New Developments: 94 GHz single-chip RF-MEMS switched receiver front-end
Adaptations / Modifications

] . . Receiver1
Direct detector - receiver chain

Receiver 2

2513 pm

All new receivers are
smaller than present
solution.

Both WG and PCB
needs to be adapted.




PET lens design & characterization

Type Pawerflou (poak) - J

Wi bor power (F=180) [pw]

Genponent Airs

Plane at x @

Maximun-2d  Q.608797 UR/RT2 AL 0/ J8S S 8
Froquescy 100

Polyethylene lens with focus 20 mm

Type Powerflou (posk)
Heni tor power (F=180) [pw]
Gonpanent s

Plane at x @

Maxiom- 20  Q.282773 UR/RC2 AL 0 S 8 S WA 7R9S
Frogueacy 100

Polyethylene lens with focus 50 mm

» Preliminary tests demonstrate 20 dB reduction of the

insertion loss (-40dB vs. -60dB)

» Further tests with single antenna and manifold antennas

planned at ALFA

Roadmap

submitted (RF MEMS
switch, LNA &
detector integrated,
down conversion)

T0+24

TO

SOA: NETD 0.5K

SOA: mainly InP hybrid 2-chip solution (costly)
No 8iGe solution

No Dicke switch approach

No low loss RF MEMS switch at 94GHz

TO+40
TO+32 Final SiGe RF MEMS Rx
SiGe single chip Rx characterised

TO+44
Validated optimised SiGe
RF MEMS Rx chips

TO+47
NETD =£0.3K
SiGe single-chip solution
Dicke switch

Low loss RF MEMS switch
Lower cost

Tested in passive mm-wave
imaging system

Feasible SiGe solutions for functional blocks
(RF MEMS switch, LNA, detector)

NETD: Noise Equivalent Temperature Difference
(the smallest temperature difference we can
detect)




Demonstrator # 3 : 140 GHz applications

Scenario: Handheld screening of unattended luggage

Handheld device — High frequencies
Low-cost imaging system = MIMO radar

Building blocks of the demonstrator

Image Data
Reconstruction Acquisition

FPGA Platform Radar

with IF Data Module

8 ch. ADC - g
N

- Control E*.

Le {1 BN

Data DDS +PLL

Control

Control

LO Generation



Construction of 1D Line Array

« Construction of 1t140 GHz MIMO line array finished
+ 2TX and 6 RX chips
« First 2D images (range and cross-range)

RF Frontend

Roadmap

Single Channel 140 GHz

Radar (on-chip antennas Final 2D Array

Demonstrator

Demonstration of
3D MIMO Imaging
algorithm

1D MIMO
Line Array

Single Channel 140 GHz
Radar (off-chip antennas)

TO



