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Ethernet Evolution
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Ethernet Evolution
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Fig.: Standards Timetable of 40/100G Ethernet

Standard |IEEE 802.3ba
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Milniky
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1973-1975 prvni navrh ve firmé XEROX

1980 zahdjen proces navrhu standardu

1982 standard /EEE 802.3

1983 prvni dostupna ethernetova karta 3COM

1995 100MbE s autonegociaci IEEE 802.3u

1999 1GbE (v¢etné TP) IEEE 802.3ab

2002 10GbE /EEE 802.3ae

2007 zahdjen proces standardizace 40/100GbE /EEE 803.2ba

2010 predpokladané ukonceni procesu standardizace
40/100GbE

2015 predpovéd Roberta Metcalfa - 1TbE
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Model ethernetu
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OSI| model

aplikacni vrstva

prezentacni vrstva

realaéni vrstva

transportni vrstva

sitova vrstva

datova vrstva

fyzicka vrstva
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Model ethernetu

Novotny

Datova vrstva

pocet byte ‘ vyznam

preambule

start symbol

cilova adresa

zdrojova adresa

pfipadny VLAN tag

N SOOI~

délka/typ

42-1500

data

kontrolni soucet
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Model Ethernetu

Fyzicka vrstva 10MbE az 100GbE

[ Mb/s [ 100Mb/s | 1Gb/s | 10Gb/S | 40Gb/s | 100Gb/s |
MAC MAC MAC MAC MAC MAC
REC REC REC REC REC REC
MII MII GMIT | XGMII | XLGMII | CGMII
PLS PCS PCS PCS PCS PCS
AUI PMA PMA PMA PMA PMA
PMA PMD PMD PMD PMD PMD
MDI MDI MDI MDI MDI MDI

MEDIUM | MEDIUM | MEDIUM | MEDIUM | MEDIUM | MEDIUM
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Model ethernetu

7/

Rozhrani
Speed | Reconcilation | Extension Removable Medium

10M Ml AUI AUI Coax, TP, Fb

100M Ml No TP, Fb
1G GMII GBIC, SFP TP, Fb
10G XGMII XAUI XENPACK, XFP, SFP+ TP, Fb
40G XLGMII XLAUI QSFP, TP, Fb
100G CGMII CAUI CFP TP, Fb
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Back to Old History - 1Gb Ethernet

e Datastream:
’ inter-frame ‘ preamble ‘ sfd ‘ data ‘ efd ‘

o GMII
[D0.7 [ C | CLK |

e 8 to 10 conversion - complex conversion table
e 1GBASE-XX
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Back to History - 10Gb Ethernet :-)

e Datastream:
] inter-frame \ preamble \ sfd \ data \ efd ‘

e XGMII:

Lane O Lane 1 Lane 2 Lane 3 Clock

D0..D7 CO | D8..D15 C1 | D16..D23 C2 | D24..D31 C3 | CLK

o XAUI - 4x3.15 Gb serial, data alignment
‘ Lane O ‘ Lane 1 ‘ Lane 2 ‘ Lane 3 ‘

e 64 to 66 conversion - sync header + simple conversion table

e scrambling
G(x) = 1+x +x°

e 10GBASE-XX
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Back to History - 10Gb Ethernet :-)

Serial Data Input

Scrambled Data Output

Fig.: Scrambler

Input Data 3 Block Payload
n
c
Bit Position| 0 1/ 2 85|

Data Block Format:

DyD; D, 04D, D505, 01| Dy o [ © [ b | D | D5 Dg D;

N [Block Type

Control Block Formats: Field

CyC1C2CyC4C5CeCr| 10| Oxte T ‘ = ‘ 3 Cs ‘ Ca ‘ Co Cr
SoD; D, Dy/D; D5 DG D; | 10 | Ox78 D, D, Ds D, Ds Ds D;
04D; D;Dy/D; D5 D ;| 10 | 0wt o, 0, 0, D, 05 D5 07
O D; D, D3/D; D3 D5 D7 | 10| 055 o, 5, Dy 0s Ds Ds o7
700160755 CoG [0 oer [TT][[][ & | o & & & G )
D T1C;Co/C4 G Co G| 10 | 0x69 o ][ e Ca o c2 Co =)
DoD;T,C5/C4C5CoCr | 10 | Oxaa D, D, ‘ ‘ ‘ ‘ s o s Ce c
Do Dy D, T5/C; Cs G Cr | 10 | Oxb4 D, D, D, ‘ ‘ ‘ Cs Cs c
Do D1D;D4/T; C5 G 7| 10 | 0xee D, D, D, Dy H & c
Dy D; D, 04D, TsCoCy [ 10 | Oxd2 Do D, D, D, D, Co c
Do Dy D;Dy/D4 D5 TgCr | 10 | Oxet Do Dy [ D3 Dy D5 cr
Do D; D, D3/D; DDy T7[ 10 | 0t ) D, D, Dy D, D, s
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Fig.: 64 to 66 Coding
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40/100G Ethernet

e Datastream:

] inter-frame \ preamble \ sfd \ data \ efd ‘

e XGMII:
Lane O Lane 1 Lane x Lane 7 Clock
D0..D7 CO | D8..D15 C1 | Dy..Dz Cx | D56..D63 C7 | CLK

scrambling

PCS block distribution

e 40G - 4 lines
e 100G - 20 lines

Novotny

40/100GBASE-XX
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64 to 66 conversion - sync header + simple conversion table
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40/100G Ethernet
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i
TXD<63:0> RXD<63:0>
TXC<7:0> RXC<7:0>
TX_CLK RX_CLK
PCS
y PCS TRANSMIT PCS RECEIVE
ENCODE DECODE
i
1
precAer
i
BLOCK ALIGNMENT
DISTRIBUTION REMOVAL
I
it
ALIGNMENT BER AIIGNMENT LOCK
INSERTION MONITOR LANE DESKEW

LANE BLOCK
SYNC

PMA_UNITDATA requestx (x =
PMA_UNITDATA requestx (x = 0-19 for 100GBASE-R)

0-3 for 40GBASE-R) or

PMA_UNITDATA.indicatex
PMA_UNITDATA indicatex (:

?

PMA_SIGNAL.indication

-3 for 40GBASE-R) or
-19 for 100GBASE-R)

PMA sublayer

Fig.: Functional Block Diagram
Ethernet 40/100Gb
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40/100G Ethernet

M N0 000000 DODD000t OO0 000N Oonooot Dvooot o
s TIITT T T

Output of encoder \

e 0 0 O N0 VGO DO = 00 2N

Output of scrambler
fincion

Transmit block

| T Tt

X
0>
T =
| ! 000
3 3
80> Ed< e

PMA service interface

PMA_UNITDATA requestd

6

TiBes5>
Block Disrbution
TxB<263> (or 40GBASE-R)
ey, Y < <1319 (o 100GBASER)

PIVA_UNITDATA request3 or 0GBASER)
PMA_UNITDATA request19 (for 100GBASE-R)
PMA_UNITDATA requestt

Fig.: Transmit
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40/100G Ethernet

Novotny

Round Robin 66b Block n+1 ‘ ‘ ‘ 66b Block 0 ‘ ‘ Lane 0

Block Distribution

66b Block n+2[| [66bBlock 1 || Lane 1

66b Block 2 || [66b Block 1 [] [ 66b Block 0 ]

Lane 0

Lane 1

Lane 2

Lane n

66b Block n+3 || [ 666 Block2 || Lane 2

66b Block 2n ‘ ‘ ‘ 66b Block n ‘ ‘ Lane n

Fig.: Block distribution

[66b Block 3n+1]] [66b Block 2n+1]| [Markero ] [66b Block n+1]] [66b Blocko ]
[66b Block 3n+2[] [66b Block 2n+2[] [Marker 1 [] [66b Block n+2[| [66b Block 1 []
[66b Block an+3]] [66b Block 2n+3] | [Marker2 ] [66b Block n+3 ][ 66b Block2 ]
o
o
o
66b Block 4n || [66bBlock3n || [Markern ]| [e6bBlock2n [] [e6bBlockn ]

Fig.: Line Aligment
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40/100G Ethernet

PMD:
At least 40Gb 100Gb
1m backplane | 40GBASE-KR4 -
10m copper | 40GbASE-CR4 | 100GbASE-CR10
100m MMF | 40GbASE-SR4 | 100GbASE-SR10
10Km SMF | 40GbASE-LR4 | 100GbASE-LR4
40Km SMF - 100GbASE-ER4

Novotny
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VIRTEX solutions

10x XSBI = ~700 SelectlO Interface Pins
at 644 Mb/s (322 MHz DDR)

1
<« +{sFP+/10 Gbls PHY FPGA 1 (Egress)
20x 6.25 Gb/s
Egress or
System 24x 5.0 Gb/s
Egress Egress Interface: <
100 GoE Bridgng 10x RXAUI 120 Gbls
9 or 120 Gb/s Interlaken
Interlaken
4
e
o]
—w©
;( N Control Path Interface
&
(S 50 Pins
X
3
2 FPGA 2 (Ingress)
20x 6.25 Gb/s
Ingress 24; SOl;Gb/
X 5. s
Ingress Ingress ﬁfr:;v <
100 GoE Bridging 10x RXAUI 120 Gbs
9 or 120 Gb/s Interlaken
10 Interlaken

Control Path Interface

50 Pins

WP280_01_091508

Fig.: Ser/Des Solution
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VIRTEX solutions
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Quad RXAUI to 10G MUX

CAUI
10x 10.3125 Gb/s

(with Enhanced MLD
Functionality)
Saves PCB Space

10x MLD =

20x 5.15 Gb/s

Optional External
SDRAM or SRAM
Buffer

Optional External Buffer

~300-600 Pins

FPGA

~———+[SFP+/10Gbls PHY

«——++["SFP+ /10 Gbls PHY

-~ SFP+/10 Gb/s PHY
4

SRS

~«——4»[ SFP+/10 Gb/s PHY

~————=|_SFP+/10 Gb/s PHY

~———[ SFP+/10Gbis PHY

100 GE
MAC

<[ SFP+7 10 Gols PHY
[ SFP+/10 Gols PHY

SRS

SV

e e
+——»[SFP+/10 Gb/s PHY
: SFP+/10 Gb/s PHY
1 [CSFP/10 Gbls PHY

System
Interface:
10x RXAUI
or 120G
Interlaken

Bridging
Logic

Control Path Interface

50 Pins

Fig.: RI/O Solution
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20x 6.25 Gb/s

or
24x 5.0 Gb/s
-
10x RXAUI
or 120G
Interlaken

WP280_02_09150¢
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ovotny

Otazky 777

Dékuji za pozornost
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