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What 6sS 1 n a

Letter bands and mm-wave frequencies




Nomenclature (1)

$IEEE

IEEE Std 521_2002 IEEE Standard Letter Designations
UHF, VHF, X-band, L-band, etc. for Radar-Frequency Bands

Blanket designations > 110 GHz
ﬁ mmC\) : -I- 3D(1H V4 , ﬁ -I-I- HI.@OG GI_:BZO O IEEE Aerospace & Electronic Systems Society

Sponsored by the

Similar for ITU, NATO EW (A-M) bands ™™ .
Recommendation ITU-R V.431-8
No letter designations above 100 GHz.

(08/2015)

RADAR letter bands (K,,Q,V,E,W) to NomencaiiR T 11 e
e T wavelen ands used in
110 GHz é b ut above? telegcommunications
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Nomenclature (2)

A MIL-DTL-85/3D

A

A Unique, good way to shop for components

A WHRK X designation

A My nomenclature
(no claim of generality!)

A
A
A

A

3T 999.99 MHz: RF
17 30 GHz: microwave

301 300 GHz: mm-wave
A Include 28 GHz

300+ GHz: Terahertz

Source: MI-WAVE, www.miwv.com
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TO Ssoar t hr ou

mm-Wave atmospheric properties




Atmospheric propagation characteristics (1)

Much higher attenuation, delay

Gaseous ',
A Oxygen k
A 60, 118.75 GHz . P=
A Temporally, spatially fixed
4 Elevation
A Water vapour
A 22.24,183.31, 325.5 GHz sE2
A Highly variable

Zenith sttenuaticn ()

Pl
.
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Atmospheric propagation characteristics (2)

Liquid Water
A Clouds
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Source: AncansetaliAnal ysis Of Characteristics And Requirements or 5G Mobile
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But it 1S useful?

Applications of mm-waves




Applications: the £ channel

A Communlcatlons
5G: 26, 28, 39, (52) GHz
P2P: 71-76, 81-86, 921 95 GHz
WiGig: 60 GHz
SatCom: 26.5 - 40 GHz
Inter-satellite: 59-64 GHz
A RADAR
A Automotive (24, 76-81 GHz)
A Clouds (94 GHz)
A Radio Astronomy
A Eg.ALMA: 31 GHz T 1THz

v v v D>y D
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Applications: the gpchannel

Atmospheric Radiometry

A mm-Wave emission lines
Synthetic Aperture RADAR Imaging
A 94 GHz, UAV

Directed energy, active denial

A 95 GHz

Alirport security screening

A Active or passive, 80-100 GHz

Sources: Johannes et al, AMiniaturized hi gricralitearodftut i on

Sy et e e e
or UAVO, Proc. | EEE Se nww.radiom2torpHysics.dej wwiv.sus.leBtom.comr g % UNIVERSITEIT VAN PRETORIA

UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA
Qe



Why the difference?

Wide available bandwidth
Communication speed
RADAR resolution

Attenuation wanted!

Spatial reuse, LPD, LPI
Specific physical phenomena
Emission line radiometry

Stronger emissions

More compact systems

~ O .
aL 3 everything scales

Source: http://lwww.jb.man.ac.uk, Christian Wolff (www.radartutorial.eu)



