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Aerospace RF systems
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Electromagnetic Wave
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« Speed of propagation in a vacuum: ¢ = 3x108 m/s
» c=\*f; A =wavelength (m); f = frequency (Hz=1/s)
 The EM wave intensity changes in time and with location

6



gamma
rays

10

400

pm
107

EIectromagnetic Spectrum
%62

|
The Electromagnetic Spectrum

infrared
rays

ultraviolet
rays M

X-rays radar

nm_«*" (UMY = mm m

102 « = fo* “10¢ =Jg T

_3.

TV \Ehﬂmﬁf& AM

km
10° 10¢

- T~ =~ . . Wavelength (meters)

‘-‘__———-—

Visible Light

oy

500 600 700 (010

Wavelength (nanometers)




~ Wireless Communication System Architecture

= Lab 10 Topics
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* Analog Modulation
* Analog Demodulation

* Active Filtering*
* Digital Filtering®
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Radio Spectrum
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Modes of propagation

Radio frequencies and their primary mode of propagation

Band Frequency  Wavelength Propagation via 3 b . t d .
- _ _ asic propagation modes:
WLF 3-30kHz |100-10 km | Guided between the earth and the ionosphere.
Fregquency 1 S rf *
Guided hetween the earth and the D layer of the " u ace Wave
Loy 30-300 i
LF 10-1 km ionosphere. .
Frequency | Kz S 2. lonospheric modes *
ST S 3. Direct wave (line of sight)
TiF F KH 1000100 m | E, F layer ionospheric refraction at night, when D s
eI RENEY z layer absorption weakens.
High < E layer ionosphetic refraction,
:'i BlenuEncy ErlilloRe [T F1, F2 layer ionospheric refraction. 2
(o ere) | e IEEE Band Nomenclature
Infrequent E ionospheric refraction. Extremely rare ps
VHE Wery High 30-300 101 m F1,F2 Ia\,reri.o.nnspheric refraction during Ij1igh ° L_band [1 _2 GHz] 6
- | Fredquency MHz sunspot activity up to 80 MHz. Generally direct
J — — wave. Sometimes tropospheric ducting. ° S_band [2_4 GHZ]
LIHF rer:luelr?cy MH}:_ 100-10 cm | Directwawve. Sometimes tropospheric ducting. C b d 4 8 GH
= . -band [4- Z]
SHF ?:lepqzr;ifyh 3-30GHz (101 cm Directwave. X b d 8 12 GH DS
« X-band [8- z] DSAN
‘L Extremely 30-300
EHF |High 10-1 mm Directwave limited by ahsorption.
fiteoe v «  Ku-band [12-18 GHZ]
—-—

LIHF t
Tular

« « K-band [18-27 GHZz]
+ » Ka-band [27-40 GHz] /
© Q-band [33-50 GHZ]

v V-band [40-75 GHz]~
- » W-band [75-110 GHz]

WLF LF MF HF WHF UHF SHF EHF
100 km 10 km 1 ki 100 m 10m 1m 10 em 1 em 1 rorn 15
—#—— inoteasing wavelengthp ! increasing frequency —=
= kHz Z0 kHz Z00 kHz Z MHz Z0 MHz Z00 MHz Z GHz 20 GHz 200 GHz
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