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LLC: Logical link control
MAC: Media access control

Upper layers Upper layers
LLC
Data link layer
Ethernet Token Ring Token Bus
MAC MAC MAC e
- Ethernet )
Physical layer physical layers 'Lokgn IRIIng ;]I'ok'enllfus coe
(e physical layer physical layer
OSl or Internet model IEEE Standard
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DSAP: Destination service access point LLC PDU

SSAP: Source service access point

Upper-layer
data

Upper-layer
data

Address |Control

HDLC frame

MAC payload

MAC frame
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Ethernet
evolution

Standard Fast Gigabit Ten-Gigabit
Ethernet Ethernet Ethernet Ethernet
10 Mbps 100 Mbps 1 Gbps 10 Gbps
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Preamble: 56 bits of alternating 1s and Os.
SFD: Start frame delimiter, flag (10101011)

Destination | Source | Length .
Preamble | SFD - ddress address | or type Data and padding| CRC

L.
¥

‘ 7 bytes  1byte| 6 bytes 6 bytes 2 bytes 4 bytes
|f.

Physical layer
header
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Minimum payload length: 46 bytes
Maximum payload length: 1500 bytes

)
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—
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Destination
address

6 bytes

Source Length .
address PDU Data and padding

6 bytes 2 bytes

Minimum frame length: 512 bits or 64 bytes

CRC

4 bytes

A
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Maximum frame length: 12,144 bits or 1518 bytes
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% NE: 1518 bytes (12,144 bits)
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6 bytes = 12 hex digits = 48 bits
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Unicast: O; multicast: 1

Byte 1 Byte 2 Byte 6
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Standard Ethernet
common
implementations

‘ 10Base5 | ‘ 10Base?2 | ‘ 10Base-T | ‘ 10Base-F |

Bus, Star, Star,
thick coaxial thin coa)ual UTP fiber
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10 Mbps data 10 Mbps data
Manchester Manchester

encoder decoder

Twisted pairs or fibers
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]
10Base5 | —
10 Mbps >00m Transceiver cable
maximum 50 m
Baseband Cable - Cable
(digital) end Thick coaxial cable end

Transceiver .
maximum 500 m
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Cable
end
10Base2
10 Mbps 185 m
Baseband
(digital)

Thin coaxial cable,
maximum 185 m

13.32



13.12 10BaseT: W& LAKM

)4

10Base-T
10 Mbps Twisted pair
Bas'et.)a nd Two pairs of
(digital) UTP cable

10Base-T hub
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10Base-F

10 Mbps Fiber

Baseband
(digital)
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cables
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10Base-F hub
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Characteristics [0Base5 [0Base2 [OBase-T [0Base-F
Media Thick Thin 2 UTP 2 Fiber
coaxialcable | coaxial cable
Maximum length 500 m [85 m 100 m 2000 m
Line encoding Manchester Manchester Manchester Manchester
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Rate
A
One One One One
frame frame frame frame
10 Mbps
5Mbps—1t—1t——————t+—1+—-

Time

One
frame

One
frame

One
frame

Rate
A
One
f'
10 Mbps rame
5Mbps ——F—

Time

a. First station
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b. Second station
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a. Without bridging

b. With bridging
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Domain
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Bridge
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Switch
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Switch

a. Point-to-point
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Common Fast Ethernet
implementations
‘ 1OOBase—TXI ‘ 100Base-FX | ‘ 100Base-T4 |

Two wires Two wires Four wires
category 5 UTP fiber category 3 UTP
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13.21 BRE LKW SE BRI g Bl

100Base-TX 100Base-FX
4 x 25 Mbps 4 x 25 Mbps 4 %25 Mbps 4x 25 Mbps
Y VY v ¥ I Y Y ¥ ¥ A A 44
4B/5B encoder 4B/5B decoder 4B/5B encoder 4B/5B decoder
V125 Mbps 125 Mbps ¥ 125 Mbps 125 Mbps }
MLT-3 encoder MLT-3 decoder NRZ-l encoder NRZ-I decoder
N7
Station * ? Station J' f
Two UTP category 5 Two fibers
100Base-T4
100 Mbps 100 Mbps

8B/6T encoder 8B/6T decoder

S 2

| !
Station \I

4 category 3 UTP
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Characteristics 100Base-TX 100Base-FX 100Base-T4
Media Cat 5 UTP or STP Fiber Cat 4 UTP
Number of wires 2 2 4
Maximum length 100 m 100 m 100 m
Block encoding 4B/5B 4B/5B
Line encoding MLT-3 NRZ-1 8B/6T
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Switch

a. Point-to-point

Switch

Switch

c. Two stars

Switch

Switch

= = = =

d. Hierarchy of stars
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Gigabit Ethernet
implementations

‘ 1000Base-SX | ‘ 1000Base-LX | ‘ 1000Base-CX | ‘ 1000Base-T |

Two-wire Two-wire Two-wire Four-wire
short-wave fiber  long-wave fiber copper (STP) UTP
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1000Base-SX, 1000Base-LX, and 1000Base-CX 1000Base-T
8 x 125 Mbps 8 X 125 Mbps 8 x 125 Mbps 8 125 Mbps
| | | |
YYYYYYYY  AAAAAAAA VYV Y VY Y AAAAAAAA
8B/10B block encoder 8B/10B block decoder
4D-PAM5 encoder 4D-PAM5 decoder
;1.25 Gbps 1.25 Gbps T — ~ A
NRZ line encoder NRZ line decoder |
<~ A\ 4 .
Station * * Station ¢ ¢ ¢

Two fibers or two STPs 4 UTP cables
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Characteristics 1000Base-SX | 1000Base-LX | 1000Base-CX 1000Base-T
Media Fiber Fiber STP Cat 5 UTP
short-wave long-wave
Number of wires 2 2 2 -+
Maximum length 550 m 5000 m 25m 100 m
Block encoding 8B/10B 8B/10B 8B/10B
Line encoding NRZ NRZ NRZ 4D-PAMS
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Characteristics [0GBase-S 10GBase-L 10GBase-E
Media Short-wave Long-wave Extended
850-nm 1310-nm [550-mm
multimode single mode single mode
Maximum length 300 m 10 km 40 km
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