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Ethernet

G GEEDDD aA Dggtkz AKXAEY 6
Y ¢cAOGi 64 BA3 UYY3 &AUEFEE fdtal AréaNankabka
Gel An ¢ A6idaEtheompt fAsEEtHerneAAE BZ 6z KOk

1980AAFA7 YAk FIGEDE A Ok ADEya AO0O0Omp AKqg
frames CAz Yt Ek K80 ¢ AdcalArBZNetworkAGE EE£DK ¢
k qpa z AléstnationbA T BPd a AOGaurch AT AENAAA Y 6\ & TG
AYTAYk F£EK3 A6i AHQe a MAG dldpdsSEuBELodBMmitGAL Y ©
error-checking data Yt E

GOGUG & Z ATHEP 3I6KE s§2®Bat AEZHIGEQA ZAA g
ANEEGEOANA AOBI UdLEGE o4

Ethernet family of local area network technologies
Speeds 10 Mbitsisec: (10BASES - 10BASEZ2 - 10BASE-T) - 100 Mbits/zec - Gigabit'sec - 10 Gigabitsi/zec - 100 Gigabitz/zec - Terabitizec
General |EEE 3023 - Physical layer - Autonegotiation - Power over Ethernet - EtherType - Ethernet Alliance - Flow contrel - Frames - Jumbos
Historic CSMAJCD - StarLA&N - 10BROAD3S - 10BASE-FB - 10BASE-FL - 100BaseVG - LattisNet - Long Reach
Applications  Industrial - Carrier » Audio = First mile - Data center = Energy Efficiency
Transceivers MAL - GBIC - SFP - XENPAK - XFP - SFP+ - CFP

AUl - Medium Dependent Interface - Media Independent Interface - Gigabit Media Independent Interface -
10 Gigakbit Media Independent Interface - XAUI

Interfaces
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Arosde dit GGEo ANAEAGA BAj & GO

a0toMpbps G AES KpA3Agqa d3 | YOOAKE pAa
Z 1 OANZEdA Aa AGEEADD KipdaFEH agalznaoOogA
Gz AKn 1 aA3a 3T Ant§ow iAl /O GhpeDd kAsz &0 A AFbka
GAYOAt & c¢cAg

IEEE 802.3/ OSI

Layer7 {(Application)
Layert (Preseniation)
Layer 5 (Session)
Layer 4 (Transport)
Layer3 (Network)
IEEE802.2 M;C T
Logical Link Control (LLC)
= = IEEE 202
IEEE802.3 IEEE802.4 IEEE802.5 IEEE802.11 HY
CSMA/CD Token Bus Token Ring | Wireless LAN

Open System BXga £A0O0Ok B ya aAkdAe YDR Aa
| & 0 &Em AT 064 A ¢ AdEYpRA D 6 QrifeecAdRe BT o,
|[EEE 802.3

31 KaA NG ROSEREIeOPNT At A0Bep ¥ &t a0 8DG

6z A GEDZ 67 GUa&0SO Q0222 TCAHEEENGE YEORKIE B,
At KE & GA1 4CtBases 62N 04 vy FEFAOBDNAPRJ A KA
¢ A QENz ey TakBsed GOIAGED 4 A g AEBadedTaG Y U A
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Fast Ethernet¢ A O G

K pA 3 A q 4G 3czr 17 109BABET @i B FthernetGY U0, I OHA
10G3AEGA cai GCHME] @06 AL qoah mAEGGIaz
Mbit/s
gigabit AEREY OQ06 a1 99z Agkeny UAgTas @hkan, BGY Az U &
KpmA3IAgqa c A0 aEAm\St:
Fiber BTP ¢Y&®Ad UYY3 AzQO GEOGYT GAER&e 7
10BASET 31n A0z Bus @ar @ A OGT CEMENEEAEA Cak

G3 Aél DA & A Xt QHOOBASEX G Y Eb&ifthernetdY 3 E
baseband signallings £ A (Base bAan, aK |

GoOAALOaA ¢YaeAOoda

100Base-TX: Category 5 UTP
(twro pairs i use)

100Base-T4: Category 3,4, or 5 UTF
{four pairs i use)

Il asamun;
100 meters 100 meters

Ilasarmumn of 205 meters between end nodes;
up to 228 meters between end nodes using fiker

twisted pair G6 A £0a ¢ Y &asOHiherneBz 6 ¢ ATRRFEGHEEE0 6
¢ Y&R6 IO@BASEIX O3 n GE3 Az URA AW filled@gesy

Ox&Ad Z é&aAi a BagiEjheéinetdin A VNED &Ly DLA CaiiE/
O6i RA AAEGOHOQA U Aeéi ROIBASETAEPa 307 darwe &

TIA/EIA-568B ZEdz O
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full-duplex 3 B Halfduplex 3 @ 1Rinz U (Wrdheadinfrafd (NIR1 3 0 0
LED v AAQEk A A Or0aBASEA®ZMS nOLtOTK aA GAAZO ic

¢Ot 7 3AQMbit/sAR BRTOBASHFE f1AAE Ht dlLasem b OX

IEEE 802.3 OGe «n AT

40A0BR0¢cAzAEnN U¥tingle®bdelfber®Dny GREAREBR T A 1,
i A GO OBIASSEM HADZI nR of) D U

100z 0 BY¥sm DR Eydyléngotkaptical fibersg @ OQo AAM 4
] 0

SC,ST,LC,MTRJ,MIC 6z @ dn c¢YOozn ya/smkA

Gp ESFR ki, 255001

O
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SFP Wavelength (nm) Fiber Type Cable Distance
GLC-FE-100FX 1310 MIMF 2km (6,562 i)
GLC-FE-100FX-RGD

GLC-GE100FX

GLC-FE-100LX 1310 SMF 10 km (32,810 1)

GLC-FE-100LX-RGD

GLC-FE-100BX-U 1310 SMFE 10 km (32,810 ft)
GLC-FE-100BX-D 1550 3MF 10 km (32,810 ft)
GLC-FE-100EX 1310 SMFE 40 km (131,240 ft)
GLC-FE-100ZX 1550 SMF 80 km (262,480 ft)
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KpA3Agdh OBDAEZ 2 &

cAsAAG & U A2l SHigks Bilgddik Ethdrget BIE; RO HAY UK 74
G A & IEEE 8028H1t A RLHG0,00000B bits per secondg E pA 9 0006
a0t 20AEANQEYy B & ADZIYHAMPOGE, J AHB DAGC
Halfduplex EGéj a GO nkduplex Q& adhnd aA RkAGH
100 G3 Aé MmMMbittsT @ PAKeFox@BE T T da ESAAAT  GBAI
ANz Uk GE@pAOna Z KOAOQOG &astathiEmet A Aet MbA H A
Gigethernet g & WODEMb/s A DD O
An IHEEBORSz Az 1OLIOR/NIEEEN GE T An, on ¢kAAd &
b3 BUKSXymBxa O3n ATEY3 0AHQWHOBASEX ppt B
hun Multhibde ddn, hd)e 3z CE/ O\ [ibgeaMogeA@ ArE t YHA A
KmAZANa AD#:e 4 33 GEOGI 64 ZAAAAOR
G 3 A E 06 Gigal@it @thern@&tOdadD phFAEBO2:83abAZA N Y9G Ay Z A
T AR H{ LATAS be , 6 B g ugehididgd thisted pair (UTP) Go A £B 3
G Ehadhtionemétwork UOz ¢ AOGYT Ua&l GHIWBASET ¢egez 6
kYEeaa 3n Oo0#ADe A AIKDRDBH SEmALBIERAOET 6044
PowerBook G4 Apple's Power Mac G4
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bn, A£NADZ k 3 7ZIEEE §02.28R Q& a KA B ake A G
Ethernetin ARA A 108GBASEBXAWS GAGDOBASELX10 Az A 3/
the First Mile
AT K 3backbére@ @ ASIGA o6 CQOGEEherrmAGAZOD 6K Pa
AAna Go
baz®j &4 C¢O0T 1

Gigaethernet

i
Coaxial ‘

CAT 5, 5e Single Mode|

CAT 6,7

Nader Efmansi
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[1000BASE-CX ||Twinaxial cabling 25 meters |
220 to 550 meters
1000BASE-SX  ||[Multi-mode fiber dependent on fiber diameter
and bandwidth
[1000BASE-LX |Multi-mode fiber 11550 meters |
[1000BASE-LX ||Single-mode fiber 15 km |
1000BASE-LX10 Single-mode fiber using 1.310 nm 10 km
wavelength
1000BASE-EX Single-mode fiber at 1,310 nm 40 km
wavelength
1000BASE-7ZX Single-mode fiber at 1,550 nm 70 km

wavelength

Single-mode fiber, over single-strand
1000BASE-BX10/|/fiber: 1,490 nm downstream 10 km
1,310 nm upstream

Twisted-pair cabling (Cat-5, Cat-5Se,
Cat-6, or Cat-7)

1000BASE-TX ||Twisted-pair cabling (Cat-6, Cat-7) |[100 meters |

1000BASE-T 100 meters

KmA3Na AD#ea4a yvaKkAQea c¢A

KpA3ANa ARDE pxg Og MOGT & Al
A KmpA3ANa ADWHledAd 3HAFRRDB@EIe ACHIK OEQ 6Ad aZ &
Uz Mz 3 &®aAoConndcpa GO =ABDEA BaLaber OBA & q
dal AES6hd | @Wng-GRICs (SEP) IGBICAN o A0 FiarSgeiveA n,
ga& O
AE k ud vy AA OFatth Ha@\GibErddas n| DAB natLADe a o3
Patch k & KUG®A AOatch dordditey tA JrAsdeiser A ¢ & 3T z A
3 AAAPanell Q.

GATz+a A GOoAAOa IVAMADYAS cOrvadNs AR/EZ
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Catalyst 6500/6000 Series Switch
Catalyst 5500/5000 Series Switch
Catalyst 4500/4000 Series Switch
Catalyst 3550 Series Switch

Catalyst 3750 Series Switch

Catalyst 3750 Metro Series Switch
Catalyst 290GXL/Catalyst 3508XL Series Switch
Catalyst 2940 Series Switch

Catalyst 2950 Series Switch

Catalyst 2955 Series Switch

Catalyst 2970 Series Switch

Catalyst 2948G.3/4908G31.3/4840G Switch
Catalyst 8500 Series Switch Router

KpA3ZANa AD#DZ 63 kA Tds33 AM 7\

Catalyst 3750-24TS  Catalyst 3750-48TS

24 10l100 + 2 SFP Ports . 48 10I100 + 4 SFP Ports * 2410/100 + 2 SFP Ports * 48 10/100 + 4 SFP Ports

Catalyst 3560-24PS Catalyst 3560-48PS Catalyst 3750-24PS Catalyst 3750-48PS
SRS SSSRee 'geaaﬁaa:;.i

- 24 10/100 +2 SFP Ports . 48 10/100 + 4 SFP Ports * 2410/100 + 2 SFP Ports « 48 10/100 + 4 SFP Ports
+ 370W PoE + 370W PoE + 370W PoE + 370W PoE

Catalyst 3560G-24TS Catalyst 3560G-48TS Catalyst 3750G-24TS-1U Catalyst 3750G-48TS
T s 53 e | [mmssscsmmesemme =)

. 24 10/100/1 ooo +4 SFP . 48 10/100/1000 +4 SFP « 2410/100/1000 + 4 SFP . 48 10/100/1000 + 4 SFP
Catalyst 3750G-24PS Catalyst 3750G-48PS

. s 1 ONNS SN2 | ‘gw*::l

.24 10110011 000+4SFP - 48 10/10011 ooo o SFP « 2410/100/1000 + 4 SFP  + 48 10/100/1000 + 4 SFP

. 370W PoE « 370W PoE . 370W PoE . 370W PoE

Anja yAd aia ¢CKE8k 3FUOQEk OOQEnNR u
ZOEEEO6 GROVYe sl ¢AIOCAO&T BA3
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Single-mode fiber s—
Multimode fiber s =

Customer

ISP
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baz P} & C Ot kpachckdota A GAIMADE

Zipcord Distribution Loose Tube
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Transceiver ¢ AA 3 &

c AkT zGa& AGOAJ OU@habindterfd®ddravérterGBIGEN t AC
AeAKt a Obd z;a AEZB8Ak | OWBBIC T OMi EHHn) G
- ANAz O2AANAAEAQODABAONAZT ATYOAOS

Mini-GBICs @BIC AZ3zmp GEOAzZ&a zC

CotSCO§pp cdn IANAz ¢ wBBIC And

(SFP) Small Form Factor e AMMnEGRBICs 7zt A e /Agj a zt
CoUC OFnm dn
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Ethernet ports 0-1
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GBIC 31 SCEAQDE K
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Z O@BICO ¥n, k A

& A

GOGi 6a | Ft Ok Aa ZAHt & bz

Uplink U&A6 AGOAd yAAQEA AT Kn O8 c¢c Akl zz
AANAz ¢Akize A5 GEOGYT ¢AAGARDAEZ
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z 4500

5 talv o
+Cisco Catalyst Series 6500

+Cisco Catalyst Series 6500

IANAz ¢ ANBHC Ac flzQWzzen, OBSEARRERAGFEK K ol z
bAQoa uUAALkz2a 7 GV

Cisco 1GE 10/100/1000 | 10 GE Ports 1GE fiber
Catalyst| Uplinks Ports
- GBIC & SFP)
Sories (
2950 2 ‘/ 2/module ‘/ x 2/module (GB\IC)/
3550 2 10/module 10/module (GBIC)
‘/ 50/stack ‘/ X 50/stack \/
3750 4 24/module 4 SFP uplinks
\/ 216/stack ‘/ X \/
4500 2/sup 48/blade 48/blade (SFP)
. 18/blade (GBIC)
240/chasis
‘/ \/ x 240/chasis ‘/
6500 2/sup 48/blade 4/blade (Xenpak) ]| 48/blade (SFP)
. . 16/blade (GBIC)
384/chasis 32/chasis
V V V 384/chasis ‘/

GATz+a ¢cY®AO064a A0POBASERE 605A KW 65 E X ep/
@onsole Z Gn AADEY & 7z ¢pG bk, F ¢ @ myihdxisEdaiig
Gn ABBXE tvd RE @Y 0z n, S8PSEicdnneytdr & Y A 7

Gn, E&eEigrsibt  Z
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10 Gigabit Ethernet

Gigabit

A NEEE 802.83ae A EZW Y B tpA 3 A 6 AEHADGiyabi Ehgraet
WAN 18P GnAla calAzzt c¢ Azp@®DBo|EeGERYEEX U A
A6z ARNEe A2 aSOH® EdKBANOGUY SADD tY ) DAIDChter &
G3Ae BUAQOS6 GAoghyHDIUDlinG ACOAGKH Taréae GuHia@  pC
WAN O3 n OG+192A A@pYidal/Carrier transmissionrate€83n Gel A1
9.5 Ghps G 3 A E lsackohet k

OC-12 (622 Mbps), OcA8(2.488 Mbps), O3 n K phugpq dSPc YA AART
synchronous optical network (SONET), synchronous digital hierarchy (SDH
packet over SONET (POS), dynamic packet transport (DPT), resilient pacl
A 0ADkda QEEABDEL & CANAN ADO 4 rirhfRPR) A
Q0S Z GAz6Aa AT Y ocaA quAARZGKOCHO 6z Al

y EA QE Kk CAGD AEEP AR ESMND AA AaGiHam) &hernet d,
OnAOOn A Yo BAhernktRnkdia adcesBto(HAC) © ® % 8 £ KA/
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Voip Oeyer3 lAyer2 ¢ AOSDU @ & 7 @z k AA & Abub duplek Ay Gak

gigabit inteface GO An ¢cYOozmOQPBUERADHERMK Bh vid AOS Hk
converters GBICs

¢ A O QD GigabitZ ¢ A GG Wk

LAN Applications

Z CcAaAzKEO 4 ke UxzAo6a Aol GpabigpaAAA
GANAIB®Y YY3 GCopiko & Athistkrss

ARANaAMMH#BArOE A YAAGOAI0GMBFMERe AHGO A ¢ Al
SMfiber ¢ Y @A 8340 dind i & g0 Qb 2 A

oz 006 AHGk ATz
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