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Standards

Comparison of Physical layer standards and upper layer standards

Applcation Implemented TCP/IP Standards set
[ Presentation | In software by:
IETF
Session |
Transport
Network
Standards set by:
Data Link ISO |EEE
Implemented ANSI ITU
|__Physica in hardware EIATIA FCC




Characteristics of the Physical Layer:

= Point-to-Point or Point-to-
Multipoint

= Common Connector (both
sides)

= Media (copper, fiber,
wireless)

[ | Am p I Itu d e (S I g n al Stre n gth) The Physical layer interconnécts our data networks.
and Attenuation

| | Physical Layer
= Signaling Pattern works in tandem with
Data Link Layer

= Bandwidth (bits per second)
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Layer One = Bits

Transforming Human Network Communications to Bits

Source Node Destination Node
Application Application A
Encapsulation
PDU Presentation Presentation PDU
Application -
Data Session Session Data
Segment Transport - - - Transport Segment
Network
Packet Network Header - Network Packet
Frame Data Link Frame Network - Frame Data Link Frame
Header Header Trailer
Bits Physical 1lol1lololaTaTaTol ol Physical Bits
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Signaling and Encoding

Ways to Represent a Signal on the Medium

Varying Amplitude

Varying Frequency

Varying Phase

Clock

- bit time -
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Bandwidth, Throughput, and Goodput

Data Throughput and Goodput

End Node Goodput End Node
| Application |< > | Application
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Throughput

Data throughput is actual network performance. Goodput is a measure of the
transfer of usable data after protocol overhead traffic has been removed.

« The speed of the signal is fixed at near speed of light.
 Bandwidth is measurement of number of bit signals
per second.
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Physical Media - Characteristics
Ethernet Media

10BASE-T | 100BASE-TX|100BASE-FX | 1000BASE-CX | 1000BASE-T |1000BASE-SX |1000BASE-LX (1000BASE-ZX |10GBASE-ZR

Media EIATIA EIATIA 50/62.5 pm STP EIAMTIA 62.5/50 micron  50/62.5 micron  9pm single 9um single
Category Category 3, 4, multi mode fiber Category 3, 4, multimode fiber  multimode fiber or mode fiber mode fiber
3,45 5 UTP, two 5 UTP, four 9 micron single
UTP, two pair pair mode fiber
pair
Maximum 100m (328 100m (328 2 km (6562 ft) 25 m (82 feet) 100 m (328 Upto 550 m 550 m (MMF)10  Approx. 70 km Up to 80 km
Segment feet) feet) feet) (1,804 ft) km (SMF)
Length depending on
fiber used
Topology  Star Star Star Star Star Star Star Star Star
Connector ISO 8877 1SO 8877 (RJ- IS0 8877 (RJ- SO 8877 (RJ-

(RJ-45) 45) 45) 45)
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Potential Interference

External Interference with Copper Media

Fluorescent lighting

Electric motors

Sources of interference to data Radio waves

signals on copper media
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Characteristics of UTP cable

Unshielded Twisted-Pair (UTP) Cable

Protects the
copper wire Protects the
from physical signal from
| damage } L interference J
A | ~

Outer Jacket Twisted-Pair
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Electrically
~ isolates wires
from each
other and
identifies each
pair
1

~_Color-Coded
Plastic
Insulation
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110 punch
block

RJ45 UTP
Plugs

RJ45 UTP
Socket
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Coaxial Cable Design

Outer Jacket Braided Copper
Shielding Copper Conductor
Y \
Y
A

Plastic Insulation

Coaxial
Connectors

BNC N type
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Single-Mode

Polymeric Coating Produces single straight path

for light

Fiber Media Modes

"2
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Glass Cladding Glass Core=8-10
125 microns dia microns

Multimode

Allows multiple path for
light

o %

Glass Cladding Glass Core=50/62.5
125 microns dia microns

Small Core

« Less Despersion

« Suited for long distance applications
(up to 100 km, 62,14 mi.)

« Uses lasers as the light source often
within campus backbones for distance
of several thousand meters

Larger core than single-mode cable
microns or greater)

Allows greater dipersion and therefore, loss
of signal

Used for long distance appllication, but
shoter than single-mode (up
to ~2km, 6560 ft)

Uses LEDs as the light source often within
LANSs or distances of couple hundred
meters within a campus network
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Wireless Media Signals and Security

Data Signals

Interference
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