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Wavelength

Frequency
designations

i
Ultraviolet

Visible

Infrared

Extra high
frequency
(EHF)

10 cm

Super high
frequency
(SHF)

I m

Ultra high
frequency
(UHF)

10m

Very high
frequency
(VHF)

100 m

High
frequency
(HF)

1 km

Medium
frequency
(MF)

Low
frequency
(LF)

100 km

Very low
frequency
(VLE)

Audio

Transmission

media

Waveguide

Coaxial
cable

Wire

pairs

Propagation

modes

Line-of-sight
radio

Skywave
radio

SR

Groundwave
radio

Representative
applications

— ]

Experimental

Wideband data

Experimental
Navigation
Satellite-satellite
Microwave relay
Earth-satellite
Radar

Frequency

— 10" Hz

L 10" Hz

- 100 GHz

- 10 GHz

Broadband PCS
Wireless comm. services
Cellular, pagers
Narrowband PCS, GPS signals.

- 1 GHz

UHF TV

Mobil, Aeronautical

VHF TV and FM

I~ 100 MHz

Mobile radio

CB radio
Business
Amateur radio
Civil defense

- 10 MHz

AM broadcasting

- 1 MHz

Aeronautical
Submarine cable
Navigation

Transoceanic radio

- 100 kHz

- 10 kHz

Telephone
Telegraph

— 1 kHz
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Definition (Fourier Transform)

X(f) = / #(t) exp(—j2r f1)dt

2(t) = f X (f) exp(j2n ft)df

x(at) — iX{{) Time-frequency reciprocity

lal

x(t —tg) — exp(—j2ntof)X(f) Time shift does not frequency band

Itis LAV RIS NG [eR =) #31VTel 0 Y that changes the frequency band

z(t) exp(j2mfct) = X(f — fe)
z(t) cos(2mfet) = 5 (X(f — fo) + X(f + fe))

1
Y
o(t) sin(27 fut) = L(X(f — f2) — X(f + £.))
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Table 3.1-1

Time-Domain Operatlon Transfer Function
Scalar multiplication i) = K1) Hf) ==K
_— chft)
Differentiation LUE y H f) = 2=l
. ! l
Integtion (=] W HN=4 | s | oAD
w XN R Ay=[H( )+ H{( ] A )
Time delay Wi = aft- 1) H f) = gt 1 s ;
Hy( £) XUF)
lal
X(h) B H(£) X £) B N £y=H{(f)H,(f) X £)
- H o H(H —e
(b}
B0 25— mn D

Hy( ) X F)

Hy( f)
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