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Physical Layer Propagation

� The Physical Layer

� – The only layer that does not deal with messages.

� Individual bits are converted directly into signals.

� – It alone deals with signals, transmission media, and
connectors.

� – It alone deals with propagation effects—changes in signals
as they propagate.
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� Signaling

� – In analog signaling, the signal rises and falls smoothly in
intensity.

� Small propagation errors are not fixed.

� In binary signals, there are two states per clock cycle.

� Small propagation effects do not create errors in reading the
signal.
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� Signaling

� – In digital signals, there are a few states per clock cycle.

� 2, 4, 8, 16, 32, and so on
� Can transmit multiple bits per clock cycle
� Less error immunity to propagation errors than in binary

transmission

� – Today, most transmission is binary.
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� 4-Pair UTP Cable

� – Ethernet is the dominant LAN standards family.

� – Ethernet LANs typically use 4-pair unshielded twisted pair
wiring to connect hosts to the nearest switch.

� – They may also use UTP to connect switches to other
switches.

� – UTP cabling uses copper wires.
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� Cord Organization

� – A length of UTP wiring is a cord.
� – Each cord has eight copper wires.
� – Each wire is covered with dielectric (nonconducting)

insulation.
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� Cord Organization

� – The wires are organized as four pairs.

� Each pair’s two wires are twisted around each other several
times per inch.

� – There is an outer plastic jacket that encloses the four pairs.
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� Connector

� – RJ-45 connector is the standard connector.
� – It plugs into an RJ-45 jack in a host, switch, or wall jack.
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� Characteristics

� – Inexpensive and easy to purchase and install
� – Rugged: can be run over with chairs, and so on
� – Dominates media for access links between a host and the

nearest switch
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� Solution:

� – Limit cord length to 100 meters.

� This makes attenuation propagation effects negligible.
� This also makes noise propagation effects negligible.
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Serial versus Parallel Question

Example

� How many wire pairs are used in parallel transmission?
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Optical fibre

� Sends light waves through glass

� On/Off signaling

� – On during a clock cycle = 1
� – Off during a clock cycle = 0
� – Binary
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� Windows for very good glass propagation

� – 850 nanometers (nm) +/- 50 nm
� – 1,310 nanometers (nm) +/- 50 nm
� – 1,550 nanometers (nm) +/- 50 nm

� Longer wavelengths travel farther.

� Longer wavelengths are more expensive to generate.

� For LAN distances, 850 nm dominates because it gives
sufficient distance.
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UTP versus fibre

� fibre is good for going farther, not going faster.

� – Both can be used for speeds up to 10 Gbps
� – Optical fibre can span longer distances

� Less than 100 meters, use less expensive 4-pair UTP.

� Beyond 100 meters, use fibre.
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Local Loop Technologies

� Note that 4-pair UTP is NOT used for carrier transmission.

� Note also that carrier fibre is NOT limited to 100 minutes.
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Cable Modem Service

� Provided by cable television
companies

� The drop line to homes from the
main cable uses coaxial cable.

� In “coax,” one wire is in the center
and the other conductor is a ring
around it, on the same axis.
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ADSL versus Cable Modem Service

� Myth:

� – There is sharing in cable modem service but not in ADSL
service.

� – Truth: Cable trunk line speed is shared, as are backhaul
lines to the ISP.

� – Truth: ADSL access lines are not shared, but DSLAMs are,
and so are backhaul lines to the ISP.
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ADSL versus Cable Modem Service

� In General:

� – Cable modem service tends to be somewhat faster.
� – ADSL service tends to be somewhat less expensive.
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fibre to the Home (FTTH)

� fibre is run throughout a neighborhood

� Installed all at once to reduce cost

� Only drop lines have to be added to individual homes

� Can produce breakthroughs in downstream and upstream
speeds to homes

� Multiple simultaneous HDTV signals to a home

� In practice, the improvement may not be dramatic
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Next Lecture

� Lecture 4: Digital Communication
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