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Lecture 2: Ethernet (LAN)
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LAN

Local Area Network
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Coaxial Cable

TC-3105S

Fiber Optic Cable Twisted Pair Cable
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OSI

Open Systems Interconnection
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Physical Layer

10BASE?2 coaxial network cable




Cabling

Physical Layer
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Physical Layer

SFP Connector




Physical Layer

TC-31058 TC-3105S

Twisted Pair Cable Fiber Optic Cable Twisted Pair Cable




Physical Layer m




Data Link Layer

Logical Link Control (LLC)
2 Data Link

Media Access Control (MAC)



Data Link Layer

Logical Link Control (LLC)

* The Logical Link Control layer controls frame synchronisation, flow control and error checking.



Data Link Layer

Media Access Control (MAC)

Manufacturer ID Serial Number

00:10:D9 : D7:52:7A

0000 0000 0001 0000 1101 1001 1101 0111 0101 00100111 1010



MAC

MAC Address: Ethernet Identity

« Layer 2 Ethernet MAC address is a 48-bit binary value expressed as 12 hexadecimal digits
« |EEE requires a vendor to follow two simple rules:

. Must use that vendor's assigned OUI as the first 3 bytes
. All MAC addresses with the same OUIl must be assigned a unique value in the last 3 bytes
Organizational Unique Identifier Vendor Assigned
(Oul) (NIC Cards, Interfaces)

< l- 24 Bits E > | =< *’ 24 Bits

< ; 6 hex digits | - | 6 hex digits

< 00 60 2F | >| < 3A 07 BC

< | Cisco > | < | particular device |



MAC

MAC Address Format

Organizational Unique Identifier

(oun)
< | 24 Bits |
|
< 6 hex digits \
< 00 60 2F !
< Cisco

Vendor Assigned
(NIC Cards, Interfaces)

24 Bits

6 hex digits
3A 07 BC

particular device

Oul

Dec Bin Hex Dec Bin Hex
0=0000=0 8=1000=8
1=0001=1 9=1001=9
2=0010=2 10=1010=A
3=0011=3 M1=1011=B
4=0100=4 12=1100=C
5=0101=5 13=1101=D
6=0110=6 14=1110=E
7=0111=7 15=1111=F

unique

® An Intel MAC address: 00-21-CC-BA-44-C4

@ (0000 0000 - 0010 0001 — 1100 1100 - 1011 1010 — 0100 0100 — 1100 0100
® |EEE OUI FAQs: http://standards.ieee.org/faqs/OUl.html



Ethernet Frame

64 - 1518 byte

Ethernet Header (14 byte)

-«
46 to 1500

7 byte 1 byte 6 byte 6 byte 2 byte byte 4 byte

Frame

Start L

Destination Source Lenath Data Check
Preamble Frfan'!e Address Address g Sequence

Delimiter (CRC)

IEEE 802.3 Ethernet Frame Format




MAC

80 00 20 TA 3F 3E
Destination MAC Address

BO 00 20 20 3A AE
Source MAC Address

08 a0
EtherType

MAC Header
(14 bytes)

IP.ARP, etc. 00 20 20 3A
Payload CRC Checksum
Data
(46 - 1500 bytes) (4 bytes)

Ethernet
(G4 to

8%

Il Frame
ytes)




