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Purpose of the Physical Layer

The Physical Layer
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Purpose of the Physical Layer

Physical Layer Media
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Purpose of the Physical Layer

Physical Layer Standards

Standard

organization
Networking Standards

ISO
• ISO 8877: Officially adopted the RJ connectors (e.g., RJ-11, RJ-45)

• ISO 11801: Network cabling standard similar to EIA/TIA 568.

EIA/TIA

• TIA-568-C: Telecommunications cabling standards, used by nearly all 

voice, video and data networks.

• TIA-569-B: Commercial Building Standards for Telecommunications 

Pathways and Spaces

• TIA-598-C: Fiber optic color coding

• TIA-942: Telecommunications Infrastructure Standard for Data Centers

ANSI • 568-C: RJ-45 pinouts. Co-developed with EIA/TIA

ITU-T • G.992: ADSL

IEEE
• 802.3: Ethernet

• 802.11: Wireless LAN (WLAN) & Mesh (Wi-Fi certification)

• 802.15: Bluetooth
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Fundamental Principles of Layer 1

Physical Layer Fundamental Principles

Media
Physical 

Components

Frame Encoding 

Technique

Signalling 

Method

Copper 

cable

• UTP

• Coaxial

• Connectors

• NICs

• Ports

• Interfaces

• Manchester Encoding

• Non-Return to Zero (NRZ) 

techniques

• 4B/5B codes are used with 

Multi-Level Transition Level 3 

(MLT-3) signaling

• 8B/10B

• PAM5

• Changes in the 

electromagnetic field

• Intensity of the 

electromagnetic field 

• Phase of the 

electromagnetic wave

Fiber Optic 

cable

• Single-mode Fiber

• Multimode Fiber

• Connectors

• NICs

• Interfaces

• Lasers and LEDs

• Photoreceptors

• Pulses of light

• Wavelength multiplexing using 

different colors

• A pulse equals 1.

• No pulse is 0. 

Wireless 

media

• Access Points

• NICs

• Radio

• Antennae 

• DSSS (direct-sequence spread-

spectrum)

• OFDM (orthogonal frequency 

division multiplexing)

• Radio waves
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Fundamental Principles of Layer 1

Bandwidth
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Fundamental Principles of Layer 1

Throughput
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Network Media

Copper Cabling
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Copper Cabling

Characteristics of Copper Media
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Copper Cabling

Copper Media

Shielded Twisted Pair (STP) cableUnshielded Twisted Pair (UTP) cable

Coaxial cable

http://www.google.ca/imgres?um=1&hl=en&safe=off&tbo=d&biw=943&bih=434&tbs=isz:l&tbm=isch&tbnid=h1UoOIYFLIcE7M:&imgrefurl=http://www.alibaba.com/product-gs/405309906/STP_Cat6_Cable_500HMZ_4X2X0_57.html&docid=Lu4rdAD7UVFVMM&itg=1&imgurl=http://i01.i.aliimg.com/img/pb/501/067/326/326067501_456.jpg&w=1200&h=1468&ei=8DW3UKqRGaS72QXg94HYBQ&zoom=1&iact=hc&vpx=498&vpy=21&dur=2300&hovh=248&hovw=203&tx=135&ty=145&sig=115649224497106908752&page=2&tbnh=143&tbnw=126&start=13&ndsp=20&ved=1t:429,r:17,s:0,i:134
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Copper Cabling

Unshielded Twisted-Pair (UTP) Cable
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Copper Cabling

Shielded Twisted-Pair (STP) Cable

Foil Shields

Braided or Foil Shield
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Copper Cabling

Coaxial Cable
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Copper Cabling

Cooper Media Safety
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UTP Cabling

Properties of UTP Cabling
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UTP Cabling

UTP Cabling Standards
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UTP Cabling

UTP Connectors
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UTP Cabling

Types of UTP Cable
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UTP Cabling

Testing UTP Cables
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Fiber Optic Cabling

Properties of Fiber Optic Cabling
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Fiber Optic Cabling

Fiber Media Cable Design
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Fiber Optic Cabling

Types of Fiber Media
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Fiber Optic Cabling

Network Fiber Connectors
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Fiber Optic Cabling

Testing Fiber Cables
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Fiber Optic Cabling

Fiber versus Copper

Implementation issues Copper media Fibre-optic

Bandwidth supported 10 Mbps – 10 Gbps 10 Mbps – 100 Gbps

Distance
Relatively short

(1 – 100 meters)

Relatively High

(1 – 100,000 meters)

Immunity to EMI and RFI Low
High

(Completely immune)

Immunity to electrical hazards Low
High

(Completely immune)

Media and connector costs Lowest Highest

Installation skills required Lowest Highest

Safety precautions Lowest Highest



Presentation_ID 27© 2008 Cisco Systems, Inc. All rights reserved. Cisco Confidential

Data Link Layer

Layer 2 Standards
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Layer 2 Standards

Data Link Layer Standards

Standard

organization
Networking Standards

IEEE

• 802.2: Logical Link Control (LLC)

• 802.3: Ethernet

• 802.4: Token bus

• 802.5: Token passing

• 802.11: Wireless LAN (WLAN) & Mesh (Wi-Fi certification)

• 802.15: Bluetooth

• 802.16: WiMax

ITU-T

• G.992: ADSL

• G.8100 - G.8199: MPLS over Transport aspects

• Q.921: ISDN 

• Q.922: Frame Relay

ISO
• HDLC (High Level Data Link Control)

• ISO 9314: FDDI Media Access Control (MAC)

ANSI • X3T9.5 and X3T12: Fiber Distributed Data Interface (FDDI) 
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Data Link Frame

Ethernet Frame
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Data Link Frame

802.11 Wireless Frame
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