Communication Electronics
L ecture 1:

Range and capacity of
wired and wireless links
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AC P ¢=const.

Power — limited link
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Strict theoretical limit !
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Speech frequency band 300Hz...3400Hz - B=3100Hz
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Howtomakea 56kbit/s modem ?

Example: analog —telephone modem



Coaxial — cable link
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Coaxial cable attenuation all~—20dB/km @ B~100MHz
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Optical — fiber link d udaing >30T > A
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Cladding n, SiO,

Photo
diode

d. . ~3um..60um Total reflection = n,>n,

core

1960 al/l~—1000dB/km = useless for long —distance communications

1970 all~—17dB/km  Corning = competititvet o coaxial cable !

1977 all~—0.2dB/km  almost theoretical limit for SiO, glass @ h,~1.55um

TICl, theoretical all~—0.001dB/km - practical —1dB/m@ A,~3um

Glass d=250um...80um = 125um Plastic all~—150dB/km



Frequency 400THz 350THz 300THz 250THz 200THz 150THz

5dB/km 5dB/km

2dB/km 2dB/km

1dB/km 1dB/km

0.5dB/km 0.5dB/km

0.2dB/km 0.2dB/km

0.1dB/km 0.1dB/km

Attenuation per unit length

0.05dB/km 0.05dB/km

0.02dB/km 0.02dB/km

. 750nm 857.nm 1006nm 120;)nm 1500nm 2000nm
Fiber attenuation Free—space wavelength .,

Attenuation per unit length



Wireless link = wave propagation
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Fraunhofer Fresnel :
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Link comparison
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