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mm- Wave



About me

• Metrologist
• PhD on RC mm-wave applications TU/e 

(2020-Now)
• National Institute of Standards and 

Technology (2018-2019)
• CTIA W-IoT Certification Program Working 

Group (2018-2019)

• AntenneX



But what are you really measuring?

-150 -100 -50 0 50 100 150
-40

-30

-20

-10

0

10
M

ag
ni

tu
de

 (d
B

)

Simulation

-150 -100 -50 0 50 100 150
-40

-30

-20

-10

0

10
M

ag
ni

tu
de

 (d
B

)

Simulation
Measurement with connector 1

-150 -100 -50 0 50 100 150
-40

-30

-20

-10

0

10
M

ag
ni

tu
de

 (d
B

)

Simulation
Measurement with connector 1
Measurement with connector 2

Specification
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24.25-52.6 5G NR FR2
60 GHz ISM
76-81 GHz automotive radar
W-band satellite and defense
D-band radar
Etc…
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Reverberation Chamber Anechoic Chamber Material Characterization

Ef f iciency
Total Radiated Power
Noise Figure
…

Radiation Pattern
EI RP
Gain
…

Dk
Df
…
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After averaging over all stirrer positions…
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Efficiency example

@100 GHz
± 3.7% (2σ)

No reference 
antenna necessary





Total radiated power
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Connected

Contactless





Radiation pattern horn





Phased-array calibration



Beamsteering @24 GHz



J. -M. Köszegi et al., "The Impact of Ageing on the Dielectric Properties of Laminates for 79 GHz Automotive Radar," 
2021 IEEE 71st Electronic Components and Technology Conference (ECTC)



Open-cavity resonator
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Obtaining unloaded and loaded resonance spectrum



𝜖𝜖r ≈ 2,028 ± 0.005 tanδ ≈ 0,0003 ± 0,0001 

PTFE with thickness of 264 µm



The team



Thank you notes



Questions?

anouk.hubrechsen@antennex.tech
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