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АȽɍɍЛȽА 

•ɋɬɚɧɞɚɪɬ 

•Эɬɟɪɧɷɬ ɬɟɯɧɨɥɨɝɢɣɧ ɯԧɝɠɥɢɣɧ яɜɰ 

•Эɬɟɪɧɷɬ ɬɟɯɧɨɥɨɝɢɣɧ ɚɧɝɢɥɚɥ 

•Эɬɟɪɧɷɬ ɬɟɯɧɨɥɨɝɢɣɧ ɮɪɟɣɦɢɣɧ ɛүɬɷɰ 

•Эɬɟɪɧɷɬ ɬɟɯɧɨɥɨɝɢɣɧ ɯɚяɝ 

•Аɧɯɧɵ ɷɬɟɪɧɷɬ ɬɟɯɧɨɥɨɝɢ /Legacy Ethernet technology/ 

•Ɉɞɨɨɝɢɣɧ ɷɬɟɪɧɷɬ ɬɟɯɧɨɥɨɝɢ /Fast Ethernet technology/ 

•Ԧɧɞԧɪ ɯɭɪɞɧɵ ɷɬɟɪɧɷɬ ɬɟɯɧɨɥɨɝɢ /Giga Ethernet technology/ 
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Standards Organizations 

ISOC, IAB, and IETF 
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Standards Organizations 

IEEE 

 38 societies 

 130 journals 

 1,300 conferences 

each year 

 1,300 standards and 

projects 

 400,000 members 

 160 countries 
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Standards Organizations 

ISO-OSI ɬɚɣɥɛɚɪ ɡɚɝɜɚɪ 

• ОȓȖȕ țȓșȣȕ 
șȚȈȕȌȈȘȟȓȈȓȣȕ 
ȉȈȑȋțțȓȓȈȋȈȈș 
șȈȕȈȈȟȐȓșȈȕ 

• De-Jure ȉțȦț ȈȓȉȈ 
ёșȕȣȝ 

• Open System 
Interconnection 

• ОȓȖȕ 
үȑȓȌȊȥȘȓȥȋȟȐȑȕ 
ȗȘȖȋȘȈȔ ȉȈ ȚȍȝȕȐȒ 
ȝȈȕȋȈȔȎȐȑȕ 
ȉүȚȥȥȋȌȥȝүүȕүүȌȐȑ
ȋ ȝȖȖȘȖȕȌ ȕȤ 
ȏȖȝȐȞțțȓȈȝ 

• 7 ȚүȊȠȐȕȚȥȑ   
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ЭɌȿɊɇЭɌ ɌȿɏɇɈЛɈȽɂɃɇ ɏԦȽɀЛɂɃɇ əȼɐ 
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ЭȚȍȘȕȥȚ ȚȍȝȕȖȓȖȋȐȑȕ ȈȕȋȐȓȈȓ 
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ЭȚȍȘȕȥȚ Frame 

Preamble ɷɧɷ ɧɶ ɯүɥɷɷɧ ɚɜɚɝɱɢɞ ɮɪɟɣɦ ɢɪɠ ɛɭɣɝ ɦɷɞɷɝɞɷɧɷ. 7 byte(56bits), 1 ɛɚ 0-ɢɣɧ 

үɟɥɷɥ. Ɏɢɡɢɤ ɬүɜɲɢɧɞ ɧɷɦɷɝɞɞɷɝ ɛɚ ɮɪɟɣɦɢɣɧ ɯɷɫɷɝɬ ɬɨɨɰɨɝɞɨɯɝүɣ 

Start  Frame Delimiter (SFD)  ɏɨёɪ ɞɚɯɶ ɮɪɟɣɦɢɣɧ ɷɯɥɷɥɢɣɝ ɬɨɞɨɪɯɨɣɥɨɯ 1 byte: 

10101011 ɦɷɞɷɷɥɷɥ ɛɚɣɧɚ. SFD ɧɶ ɬԧɯԧԧɪԧɦɠɢɞ ɫүүɥɢɣɧ ɫɢɧɯɪɨɧɱɥɨɥ ɯɢɣɯ ɛɨɥɨɦɠ 

ɨɥɝɨɞɨɝ. ɋүүɥɢɣɧ ɯɨёɪ ɛɢɬ ɧɶ 11 ɛɚɣɯ ɛԧɝԧԧɞ ɷɧɷ ɧɶ ɯүɥɷɷɧ ɚɜɚɝɱɢɞ ɞɚɪɚɚɝɢɣɧ ɬɚɥɛɚɪ 

ɯүɥɷɷɧ ɚɜɚɝɱɢɣɧ ɯɚяɝ ɝɷɞɝɢɣɝ ɯɷɥɧɷ. 

Destination Address (DA) 6 byte Ɏɢɡɢɤ ɯɚяɝ 

Source Address (SA) 6 byte Ɏɢɡɢɤ ɯɚяɝ 

Length/Type Ɏɪɟɣɦɢɣɧ ɯɷɦɠɷɷ/Encapsulated Protocol Type 

Data Network Layer PDU 

CRC/FCS CRC-32 
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Minimum and Maximum Length 
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Ⱦɚɦɠɭɭɥɥɵɧ ɬԧɪԧɥ 

Unicast - Unicast Destination 

Multicast - One-to-Many 

Broadcast - One-to-All /FF-FF-FF-FF-FF-FF/ 

ЭȚȍȘȕȥȚ ȚȍȝȕȖȓȖȋȐȑȕ ȝȈȧȋ 
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Legacy Ethernet 

10BaseT 

Speed 
10 Mbps 

Signal Type 
Baseband (not 

Broadband) 
A single signal 
on the cable 

Type of cable 
Twisted Pair & all 

Twisted Pair cabling 
100 meters 

with RJ-45 connectors 

Ethernet: ‘Legacy Ethernet’ 
Speeds:   10-Mbps, Category-3,4,5 UTP Cable, RJ-45 
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Legacy Ethernet 

Ethernet 

 Ethernet Networks, 10 Mbps; 

 IEEE ȌȥȔȎȐȝ ȚөȘөȓ: 10Base5, 10Base2, 10BaseT, 10BaseFL 

 10 Mbps ȝțȘȌȚȈȑ 

 Half-duplex 

 CSMA/CD 

 Bus topology 

 Hub-based 

 10Base5: First Ethernet, Thick coaxial, bus 

 10Base2: Second Ethernet, Thin coaxial, bus 

 10BaseT: Third Ethernet, star 

 10BaseFL: Star topology, ȝȖș ȠȐȓȥȕ ȒȈȉȍȓȤ 
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Sharing Bandwidth 
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Physical Layer 
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Physical Layer Signaling (PLS) 
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Attachment Unit Interface (AUI) 

 PLS, MAU ȝȖȓȉȖȝ ȐȕȚȍȘȜȍȑș, 15 pin 

 ОȘȟȕȖȖș ȝȈȔȈȈȘȈȝȋүȑ 

 10Base5 (thicknet) – ȉȖȋȐȕȖ ȒȈȉȍȓȤ 

 10Base2 (thinnet) – NIC ȌȖȚȖȘ 
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Medium Attachment Unit (MAU ) (transceiver) 

 ОȘȟȕȖȖș ȝȈȔȈȈȘȈȓȚȈȑ 

 ДȖȝȐȖȋ ȖȘȟȐȕȌ ȋȈȘȋȈȕȈ 
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10Base5 ȚөȝөөȘөȔȎȐȑȕ 
ȝȖȓȉȖȓȚ 

10Base2 ȚөȝөөȘөȔȎȐȑȕ 
ȝȖȓȉȖȓȚ 
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10BaseT ȚөȝөөȘөȔȎȐȑȕ ȝȖȓȉȖȓȚ 

10BaseFL ȚөȝөөȘөȔȎȐȑȕ 
ȝȖȓȉȖȓȚ 
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Ɇɭшгиа хɨɫ Ethernet 

100BaseT 

Speed 
100 Mbps 

Signal Type 
Baseband (not 

Broadband) 
A single signal 
on the cable 

Type of cable 
Twisted Pair & all 

Twisted Pair cabling 
100 meters 

with RJ-45 connectors 

Ethernet: ‘Fast Ethernet’ 
Speeds:   100-Mbps, Category-5,5e UTP Cable, RJ-45 



McGraw-Hill ©The McGraw-Hill Companies, Inc., 2004 

Ɇɭшгиа хɨɫ Ethernet 

Fast Ethernet – First Modern Ethernet Network 

 Fast Ethernet: Ethernet Networks, 100 Mbps; 

 IEEE ȌȥȔȎȐȝ ȚөȘөȓ: 100BaseTX, 100BaseFX, 100BaseT4 

 100 Mbps ȝțȘȌȚȈȑ 

 100 ȔȍȚȘ ȝțȊȈȈȓȚȚȈȑ Twisted-pair cable 

 Full-duplex 

 Collision free /not use CSMA/CD/ 

 Switch-based 

 Star topology, Cat-5 or 5e UTP cabling 

 RJ-45 ȒȖȕȕȍȒȚȖȘ 

 100BaseTX: CAT 5e, ХȖș țȚȈșȚ ȒȈȉȍȓ: ȕȥȋ ȕȤ Ȑȓȋȥȥȕȥ, ȕөȋөө ȕȤ ȝүȓȥȥȕ 
ȈȊȕȈ (100BaseT ȋȥȎ ȕȥȘȓȥȕȥ) 

 100BaseFX: 1300nm ȋȥȘȓȐȑȕ ȌȖȓȋȐȖȕ ȌȈȔȎțțȓȈȝ ȝȖș ȖȗȚȐȒ ȒȈȉȍȓȤ: 
RX, TX 

 100BaseT4: CAT 3, ȌөȘȊөȕ țȚȈșȚ ȒȈȉȍȓ: 4 ȝȖșȖȖȘ Ȑȓȋȥȥȕȥ, ȝүȓȥȥȕ 
ȈȊȕȈ 
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Full-Duplex Switched Ethernet 
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Fast Ethernet Physical Layer 
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 10Mbps, 100Mbps ȝȖёțȓȈȕȋ ȕȤ ȌȥȔȎȐȝ ȐȕȚȍȘȜȍȑș 
 Parallel 4 bit time 

 ǻȌȐȘȌȓȈȋȣȕ ȜțȕȒȞүүȌ ȕȥȔȥȋȌșȥȕ 

Medium Independent Interface (MII) 



McGraw-Hill ©The McGraw-Hill Companies, Inc., 2004 

Medium Dependent Interface (MDI) 

100BaseT: Fast Ethernet 

 100BaseT CAT-5 ȈȠȐȋȓȈȕȈ. 
 CAT-5 UTP cable ȕȤ ȌөȘȊөȕ ȝȖș țȚȈș: ȕȥȋ ȝȖșȖȖȘ өȋөȋȌөȓ 

Ȑȓȋȥȥȕȥ, өөȘ ȕȥȋ ȝȖșȖȖȘ ȝүȓȥȥȕ ȈȊȕȈ. (Pins 1 & 2 өȋөȋȌөȓ 
Ȑȓȋȥȥȕȥ, Pins 3 & 6 өȋөȋȌөȓ ȝүȓȥȥȕ ȈȊȕȈ) 

 CAT-5 UTP  RJ-45 connector ȈȠȐȋȓȈȕȈ. 
 CAT-5 UTP 100ȔȍȚȘȐȑȕ ȝȧȏȋȈȈȘȚȈȑ 

 100BaseT șүȓȎȥȥȕȐȑ ȚөȝөөȘөȔȎ (Hubs, Switch)-Țȥȑ Star 
ȚȖȗȖȓȖȋȐȖȘ ȝȖȓȉȖȋȌȖȕȖ. 
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100BaseTX, Encoding/Decoding 
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100BaseFX (Fiber-Optic) 

100BaseFX 

 10BaseFL-Țȥȑ ȐȎȐȓ ȉȖȓȖȊȟ 
100Mbps ȝțȘȌȣȋ ȌȥȔȎȐȕȥ. 

 Multimode (LEDs),  

 ST (Straight-Tip) 

 SC (Square Connector) 
ȒȖȕȕȍȒȚȖȘ ȉүȝȐȑ ȠȐȓȥȕ 
ȒȈȉȍȓȤ ȝȥȘȥȋȓȥȕȥ. 

 Half-Duplex 400 Ȕ,  
 Full-Duplex 2000 Ȕ 
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100BaseFX, Encoding/Decoding 



McGraw-Hill ©The McGraw-Hill Companies, Inc., 2004 

100BaseT4, Encoding/Decoding 
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Gigabit Ethernet 

Gigabit Ethernet: 802.3ab, 802.3z) 
 

 Gigabit Ethernet: Ethernet Networks, 1000Mbps 
 

 Gigabit Ethernet-Ȑȑȕ ȚөȘȓүүȌ:  

 1000BaseSX, 1000BaseLX, 1000BaseT, 1000BaseCX 
 

 1000BaseT, ȏȖȕȝȐȓȖȝ șȚȈȕȌȈȘȚ 

 CAT 5e or CAT 6, ȌөȘȊөȕ-ȝȖș țȚȈșȚ ȒȈȉȍȓȤ, ȝțȘȌȣȋ 
Ȑȝȥșȋȥșȥȕ Ǻ șȚȈȕȌȈȘȚ (100 Ȕ, RJ-45 ȒȖȕȕȍȒȚȖȘ) 
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Gigabit and Metro Ethernet 

ɄȺȻȿɅЬ ТȺɃɅȻȺР 

1000BaseCX 

(1,000Mbps) 
Twin-axial cable (Copper Based), 25 Meters 
9-pin High Speed Serial Data Connector (HSSDC) 

Note: It could only stretch 25 meters (very, very short) 
1000BaseSX 

(1,000Mbps) 
S=Short, Multi-mode, 500/550 meters 

850nm LED 
1000BaseLX 

(1,000Mbps) 
L=Long, Single-mode, 2000 meters  

1300nm Laser 

10GBaseSR 

(10,000Mbps) 
S=Short, Multi-mode, 300 meters    

 
10GBaseLR 

(10,000Mbps) 
L=Long, Single-mode, 10 km 

 (1310 nanometer laser) 

10GBaseER 

(10,000Mbps) 
E=Extended, Single-mode, 40 Kilometers  

(1550 nanometer laser) 
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Physical Layer in Gigabit Ethernet 
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1000BaseSX, 1000BaseLX; Encoding/Decoding 
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1000BaseT, Encoding/Decoding 
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Ⱦүгɧэлɬ 
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