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Wireless Communications
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Communications

First Telegraph 1844



3

Wireless Communications

Heinrich HertzJames Clerk Maxwell

Guglielmo Marconi

Transatlantic communication

1901

Spark Gap Experiment

1886-1889



4

Aerospace RF systems
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Aerospace RF systems
Iridium

USEI Brewster WA Teleport

Satellite Television

Voyager spacecraft
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• Speed of propagation in a vacuum: c = 3x108 m/s

• c= l*f ;  l = wavelength (m); f = frequency (Hz=1/s)

• The EM wave intensity changes in time and with location

Electromagnetic Wave
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Electromagnetic Spectrum
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Wireless Communication System Architecture

Lab 10 Topics

• Mixing

• Analog Modulation

• Analog Demodulation

• Active Filtering

• Digital Filtering

Lab 11 Topics

• Antennas

• Digital Modulation

• Noise

• Propagation

• Link budgets

• Bit errors
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Radio Spectrum



10



11

* *

* *

* *

*

* * *

*

*

**

*

*

* * *

*Aerospace Relevant Bands



12

G
P

S
 L

1

1
57

5.
4

2
 M

H
z

G
P

S
 L

2

1
22

7.
6

0
 M

H
z

G
P

S
 L

5

11
7

6
.4

5
 M

H
z

GPS L-band Signals
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Deep Space X-band Communications
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Deep Space Network Now

NASA JPL 70m

Deep Space Network Antenna
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Plasma density in the Near 
Earth Space Environment 
(eg ionosphere)

Longer wavelengths (AM 
radio, e.g.) are reflected, 
shorter wavelengths (FM 
radio, e.g.) pass through. 

Radio Wave Propagation

ISS @ ~400km
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Modes of propagation
3 basic propagation modes:

1. Surface wave

2. Ionospheric modes

3. Direct wave (line of sight)

IEEE Band Nomenclature
• L-band [1-2 GHz]

• S-band [2-4 GHz]

• C-band [4-8 GHz]

• X-band [8-12 GHz]

• Ku-band [12-18 GHz]

• K-band 18-27 GHz]

• Ka-band [27-40 GHz]

• Q-band [33-50 GHz]

• V-band [40-75 GHz]

• W-band [75-110 GHz]



16

Wireless Communications


