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Reference
Model
Layers

Application

Presentation

Session

Transport

Network

Data Link

Physical

10Ghb/s Layer Model

LAN CSMA/CD LAYERS

Higher Layers

LLC (Logical Link Control) or other MAC Client

MAC Control (Optional)

MAC
Reconciliation Sublayer (RS)
XGMI| XGMI| XGMI| XGMI|
64B/66B PCS
64B/66B PCS WIS 8B/10B PCS LDPC PCS
PMA PMA PMA PMA
PMD PMD PMD AN
MDI MDI MDI
MEDIUM % MEDIUM % MEDIUM % MEDIUM %
10GBASE-R 10GBASE-W 10GBASE-X 10GBASE-T

MDI = Medium Dependent Interface

XGMII = 10 Gigabit Media Independent Interface

PCS = Physical Coding Sublayer
AN = Auto-Negotiation Sublayer

PMA = Physical Medium Attachment

PMD = Physical Medium Dependent
WIS = WAN Interface Sublayer



10Ghb/s Layers and Interface(s)

XGMII

10 Gigabit Media Independent Interface
32 data (4 ‘lanes’ of 8 bits), _
4 control and 1 DDR clock MAC Control (Optional)

MAC

Reconciliation

Higher Layers

XAUI
10 Gb/s Attachment Unit Interface
4 serial lanes @ 2.5Gb/s

8B/10B encoded - 3.125GBaud/s Optional XGMI|I

Extender

10 Gb/s Serial Electrical Interface
Bit serial @ 10Gb/s
64B/66B encoded - 10.312GBaud/s XFI

PHY

PCS = Physical Coding Sublayer
PMA = Physical Medium Attachment
PMD = Physical Medium Dependent (not for all PHY's)



10GBASE-R

MAC Ethernet Packet + Min. IPG 10 Gbps

————————————————————————————————————————————————— XGMII or XAUI
64b | 64b | 64b | 64b | 64b | 64b J 10 Gbps
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Sync. Bits (2) 64b 10.3 Gbps

PMA SERDES 10.3 Gbps




10GBASE-W Serial

MAC Ethernet Packet + Min. IPG - 10 Gbps
"""""""""""""""""""""""" :—‘I -~~~ XGMIl or XAUI
64b | 64b | 64b | 64b | 64b | 64b 9.29 Gbps
64B/66B PCS Extra IPG Dumped
> 64-bit Scrambler
Sync. Bits (2) 64b 9.58 Ghps
WIS Simplified SONET Framer 9.95 Gbps
"""""""""""""""" | 777777 XSBI
PMA SERDES 9.95 Gbps
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Overview of PMD Types

Optical 10GBASE-SR /W 850 nm Serial 300/33m 50um/62.5um MMF
10GBASE-LRM 1310 nm Serial 220m 50 um/62.5 um MMF
10GBASE-LX4 1310 nm WDM 300 m 50um/62.5um MMF

10 km  Single Mode Fiber
10GBASE-LR /W 1310 nm Serial 10 km  Single Mode Fiber
10GBASE-ER / W 1550 nm Serial 40 km  Single Mode Fiber

-]
Copper 10GBASE-CX4 4 Lanes 15m  Twinaxial
10GBASE-T 4 Pairs 100m UTP
- ]
Backplane  10GBASE-KX4 4 Lanes 1m Improved FR-4
(Project) 10GBASE-KR Serial 1m Improved FR-4
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Reference
Model
Layers

Application

Presentation

Session

Transport

Network

Data Link

Physical

Link Aggregation

LAN CSMA / CD Layers

Higher Layers

LLC (Logical Link Control) or other MAC Client

Link Aggregation Sublayer (Optional)

MAC Control MAC Control
(Optional) (Optional)
MAC MAC

Physical Layer

Physical Layer

MAC Control
(Optional)

MAC

Physical Layer




