Table 4.1   Point-to-Point Transmission Characteristics of Guided Media

	
	Frequency Range
	Typical Attenuation
	Typical Delay
	Repeater Spacing

	Twisted pair (with loading)
	0 to 3.5 kHz
	0.2 dB/km @ 1 kHz
	50 µs/km
	2 km

	Twisted pairs (multipair cables)
	0 to 1 MHz
	0.7 dB/km @ 1 kHz
	5 µs/km
	2 km

	Coaxial cable
	0 to 500 MHz
	7 dB/km @ 10 MHz
	4 µs/km
	1 to 9 km

	Optical fiber
	186 to 370 THz
	0.2 to 0.5 dB/km
	5 µs/km
	40 km


THz = terahertz = 1012 Hz

Table 4.2  Twisted Pair Categories and Classes

	
	Category 5e Class D
	Category 6 Class E
	Category 6A Class EA
	Category 7 Class F
	Category 7A Class FA

	Bandwidth
	100 MHz
	250 MHz
	500 MHz
	600 MHz
	1,000 MHz

	Cable Type
	UTP
	UTP/FTP
	UTP/FTP
	S/FTP
	S/FTP

	Insertion loss (dB)
	24
	21.3
	20.9
	20.8
	20.3

	NEXT loss (dB)
	30.1
	39.9
	39.9
	62.9
	65

	ACR (dB)
	6.1
	18.6
	19
	42.1
	44.1


UTP = Unshielded twisted pair

FTP = Foil twisted pair

S/FTP = Shielded/foil twisted pair

Table 4.3 Frequency Utilization for Fiber Applications

	Wavelength (in vacuum) range (nm)
	Frequency Range (THz)
	Band Label
	Fiber Type
	Application

	820 to 900
	366 to 333
	
	Multimode
	LAN

	1280 to 1350
	234 to 222
	S
	Single mode
	Various

	1528 to 1561
	196 to 192
	C
	Single mode
	WDM

	1561 to 1620
	192 to 185
	L
	Single mode
	WDM


WDM = wavelength division multiplexing (see Chapter 8)

Table 4.4 Typical Digital Microwave Performance

	Band (GHz)
	Bandwidth (MHz)
	Data Rate (Mbps)

	2
	7
	12

	6
	30
	90

	11
	40
	135

	18
	220
	274


Table  4.5 Frequency Bands

	Band
	Frequency Range
	Free-Space Wavelength Range
	Propagation Characteristics
	Typical Use

	ELF (extremely low frequency)
	30 to 300 Hz
	10,000 to 1000 km
	GW
	Power line frequencies; used by some home control systems.

	VF (voice frequency)
	300 to 3000 Hz
	1000 to 100 km
	GW
	Used by the telephone system for analog subscriber lines.

	VLF (very low frequency)
	3 to 30 kHz
	100 to 10 km
	GW; low attenuation day and night; high atmospheric noise level
	Long-range navigation; submarine communication

	LF (low frequency)
	30 to 300 kHz
	10 to 1 km
	GW; slightly less reliable than VLF; absorption in daytime
	Long-range navigation; marine communication radio beacons

	MF (medium frequency)
	300 to 3000 kHz
	1,000 to 100 m
	GW and night SW; attenuation low at night, high in day; atmospheric noise
	Maritime radio; direction finding; AM broadcasting.

	HF (high frequency)
	3 to 30 MHz
	100 to 10 m
	SW; quality varies with time of day, season, and frequency.
	Amateur radio; military communication

	VHF (very high frequency)
	30 to 300 MHz
	10 to 1 m
	LOS; scattering because of temperature inversion; cosmic noise
	VHF television; FM broadcast and two-way radio, AM aircraft communication; aircraft navigational aids

	UHF (ultra high frequency)
	300 to 3000 MHz
	100 to 10 cm
	LOS; cosmic noise
	UHF television; cellular telephone; radar; microwave links; personal communications systems

	SHF (super high frequency)
	3 to 30 GHz
	10 to 1 cm
	LOS; rainfall attenuation above 10 GHz; atmospheric attenuation due to oxygen and water vapor
	Satellite communication; radar; terrestrial microwave links; wireless local loop

	EHF (extremely high frequency)
	30 to 300 GHz
	10 to 1 mm
	LOS; atmospheric attenuation due to oxygen and water vapor
	Experimental; wireless local loop; radio astronomy

	Infrared
	300 GHz to 400 THz
	1 mm to 770 nm
	LOS
	Infrared LANs; consumer electronic applications

	Visible light
	400 THz to 900 THz
	770 nm to 330 nm
	LOS
	Optical communication



