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Media

* Guided media: copper wire, fiber optics.

» Unguided media: wireless transmission.
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Baseband Transmission
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Coaxial cable
- Twisted Pair

* Optical fiber

Guided media
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BNC Connector
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Thinwire Ethernet Cable
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Table 3-2 Thinwire Ethernet characteristics

Characteristic Value

Maximum cable length 185 meters (607 feet)

Bandwidth 10 Mbps

Bend radius 360 degrees/ft

Installation/maintenance | Easy to install and reroute; flexible

Cost Cheapest form of coax cable; prefabricated cables average $1/foot
Connector type British Naval Connector* (BNC)

Interference rating Good: lower than thicknet, higher than TP

* Research reveals numerous decodings for the BNC acronym that names thinwire Ethernet and thicknet
connectors. These include British Naval Connector (preferred Microsoft usage), bayonet nut connector,
bayonet navy connector, and bayonet Neill-Concelman.
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Transceiver

Transceiver cable ——»

Figure 3-4  Thicknet cable transceiver with detail of a vampire tap piercing the core
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Thickwire Ethernet Cable *,_.,;“* /
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Table 3-3 Thickwire Ethernet characteristics

Characteristic Value

Maximum cable length | 500 meters (1640 feet)

Bandwidth 10 Mbps

Bend radius 30 degrees/ft

Installation/maintenance | Hard to install and reroute; rigid

Cost More expensive than thinwire, cheaper than fiber
Connector type BNC

Interference rating Good: lowest of all electrical cable types
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Types of TP Cable

Shielded twisted-pair (STP)
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Unshielded and Shielded TP
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Shielded Twisted-Pair Cable




Unshielded Twisted-Pair Cable
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Effect of Noise on Parallel Lines




Noise on Twisted-Pair Lines
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10BaseT’s Networking Characteristics

Table 3-4 10BaseT Ethernet characteristics

Characteristic | Value

Maximum cable length 100 meters (328 feet)

Bandwidth 10 Mbps

Bend radius TP not subject to bend radius limitations
Installation/maintenance | Easy to install, no need to reroute; the most flexible
Cost Least expensive of all cabling options

Connector type RJ-45 for device and wall-plate connections

Interference rating Low: most susceptible of all electrical cable types
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Fiber-optic Cable

Optical fiber
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Protective outer
sheath (jacket)

Fiber-optic connector

Ke'llar / Sy

Figure 3-9  Fiber-optic cable
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Transmission Characteristics ( Fiber optic )
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Light Emitting Diode (LED)

Injection Laser Diode (ILD)

Item LED Semiconductor laser
Data rate Low High
Fiber type Multimode | Multimode or single mode
Distance Short Long
Lifetime Long life Short life
Temperature sensitivity | Minor Substantial
Cost Low cost Expensive
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Fiber-optic Media Connectors
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Fiber-optic Media Connectors

Fiber Media Connectors

ST Connector SC Connector
@it conss
atraight Tip (ST) connector is widety used with Subscriber Connector {3C) iz widaly used with
muitimode fiber single-mode fiber
Single-Mode (LC) Multimode (LC)
’ - - i‘ri _— - 4
Single-Mode Lucent Connector (LC) Multmode LG Connector

Duplex Multimode (LC)
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Dupkex Muttmode LC Connector
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Fiber-optic Cable Characteristics Soroetoaterol

Table 3-5 Fiber-optic cable characteristics

Characteristic Value

Maximum cable length 2 km (6562 feet)—100 km (62.14 miles)

Bandwidth 100 Mbps—1 Gbps

Bend radius 30 degrees/ft

Installation/maintenance | Difficult to install and reroute, sensitive to strain and bending
Cost Mast expensive of all cabling options

Connector type Several types: ST, SC, MIC, and SMA

Interference rating Mone: least susceptible of all cable types
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Table 3-6  Comparison of general cable characteristics

Type Maxirmum | Bandwidth Installation | Interference | Cost
Length

uTpP 100m 10-100 Mbps Easy High Cheapest

STP 100m 16~1000 Mbps Moderat: | Moderaze Moderate
10Base2 | 185m 10 Mbps Easy Moderaie | Cheap

10Base5 | 500m 10 Mbps Hard Low Expensive

Fiber 2-100 km | 100 Mbps-10 Gbps | Very hard None Most expensive
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192.168.100.1
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Wireless LAN Transmission
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Electromagnetic Spectrum

Frequency
(Hertz) 104 100 w* w8 w w ¥ w " ! w?* wd W

| ELF | v¥ | vLF [ LF | MF | HF | vHF | UHF | SHF | EHF |
|

— —ra . ! »le— oo pd—p
Power and telephone Radio Microwave Infrared Visible
Rotating penerators Radios and televisions Radar Lasers light
Musical instruments Electronic tubes Microwave antennas Giuided missiles
Yoice microphones Integrated circuits Magnetrons Rangefinders

g Twisted Pair P E}—T
plica

Fiber
- Couaxial Cable d
44— -+ et >
AM Radio FM Radio| Terrestrial

and TV and Satellite
Transmission

Wavelength 96 o5 1904 10! 102 1w w w!' 1w? 1w w* 1w’ 1wt

in space

{meters)
ELF = Extremely low frequency MF = Medium frequency UHF = Ultrahigh frequency
VF = Voice frequency HF = High frequency SHF = Superhigh frequency
VLF = Very low frequency VHF = Very high frequency  EHF = Extremely high frequency

LF = Low frequency

T ssaa——



Y d' :é:a
UszanilFe U IUAAUANNDINE

<2 Aa 1 < v 1 4
Narrow Band Technology (HuszuuMMguuuanuduay umsiuainnud

902 MHz 04 928 MHz, 2.14 MHz 14 2.484 1182 5.725 MHz 04 5.850 MHz
dyananziiman (Taona ldszuna 1 Taaind) vazldlumssu-dedoya
sErINAUMINUlatenaiies 1 gy




Narrow-band, Single-frequency Wireless LAN Characteristics- etei)

- -+n-.- &
o

10111010}
11001001 é/

]

- __.,........_.

-fqﬁ-tn-qc

P LU LAY Ll

Table 3-8 Narrow-band, single-frequency wireless LAN characteristics

Characteristic Value

Frequency ranges Unregulated: 902-928 MHz, 2.4 GHz, 5.72-5.85 GHz
Maximum distance 50-70 meters (164=230 feet)

Bandwidth 1-10 Mbps

Installation/maintenance | Easy to install and maintain

Interference Highly susceptible

Cost Moderate

Security Highly susceptible to eavesdropping within range
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Spread-spectrum LAN Characteristics e

Table 3-10 Spread-spectrum LAN characteristics

Characteristic | Value

Frequency ranges Unregulated: 902-928 MHz or 2.4 GHz

Maximum distance Limited to cell boundaries, but often extends over several miles
Bandwidth 1-2 Mbps for frequency-hopping, 2-6 for direct-sequence
Installation/maintenance | Depends on equipment; ranges from easy to difficult
Interference Moderately resistant

Cost Inexpensive to moderate

Security Not very susceptible to eavesdropping
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Microwave Transmission R
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Table 3-12 Terrestrial microwave LAN/WAN characteristics

Characteristic ETTE

Frequency ranges

4—6 GHz or 21-23 GHz

Maximum distance

Typically from 1 to 50 miles

Bandwidth

1-10 Mbps

Installation/maintenance

Difficult

Interference

Varies with respect to power and distance; longer distances more
prone to weather disturbances

Cost

Expensive

Security

Highly susceptible, but signals usually encrypted
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atellite Communication
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Table 3-13 Satellite microwave WAN characteristics

Frequency ranges 11-14 GHz

Maximum distance Global reach

Bandwidth 1-10 Mbps

Installation/maintenance | Prohibitively difficult

Interference Prone to EM interference, jamming, atmospheric disturbances
Cost Prohibitive

Security Mot very susceptible to eavesdropping
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Advanced Mobile Phone System (AMPS)
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Chapter Summary Sl

Network cabling

Primary cable types
Twisted-pair (unshielded and shielded) and coaxial conductive cables
Fiber-optic cables

Cabled network transmission schemes

Broadband
Baseband
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Chapter Summary
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Wireless networking
Provides cable-free LAN access
Extends span of LANs
Provides WAN links
Supports mobile computing needs

Uses a variety of electromagnetic frequency ranges
* Narrow-band and spread-spectrum radio
* Microwave
* Infrared

» Laser transmission
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Guided media

Single Mode

Multimode

Spread Spectrum

Narrowband

Terrestrial Microwave

Satellite System

Paging Systems

Cordless Telephone
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