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= 40 and 100 Gb/s sublayers

= 40 and 100 Gb/s architecture

= Compatibility interfaces

= 40 and 100 Gb/s implementation examples
= Summary
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Source: An Overview: Next Generation of
Ethernet — IEEE 802 HSSG Tutorial 1107

http://www.ieee802.0rg/802 tutorials/07-
November/HSSG Tutorial 1107.zip

San José, CA USA
February 2010


http://www.ieee802.org/802_tutorials/nov07/HSSG_Tutorial_1107.zip
http://www.ieee802.org/802_tutorials/nov07/HSSG_Tutorial_1107.zip
http://www.ieee802.org/802_tutorials/nov07/HSSG_Tutorial_1107.zip
http://www.ieee802.org/802_tutorials/07-November/HSSG_Tutorial_1107.zip
http://www.ieee802.org/802_tutorials/07-November/HSSG_Tutorial_1107.zip
http://www.ieee802.org/802_tutorials/07-November/HSSG_Tutorial_1107.zip
http://www.ieee802.org/802_tutorials/07-November/HSSG_Tutorial_1107.zip

V dsd
ECher

Technology Summit

« 40GBASE-KR4: 40 Gb/s backplane PHY (over 4 lanes) with a reach of up to at least 1 m

« 40GBASE-CR4: 40 Gb/s shielded copper cable assy PHY (over 4 lanes) with a reach of up to
atleast 7 m

 40GBASE-SR4: 40 Gb/s multimode fiber PHY (over 4 lanes) with a reach of up to at least 100 m
« 40GBASE-LR4: 40 Gb/s single-mode fiber PHY (over 4 WDM lanes) with a reach of up to
at least 10 Km
= 100 Gb/s PHYs

« 100GBASE-CR10: 100 Gb/s shielded copper cable assy PHY (over 10 lanes) with a reach of
up to at least 7 m

« 100GBASE-SR10: 100 Gb/s multimode fiber PHY (over 10 lanes) with a reach of up to
at least 100m

« 100GBASE-LR4: 100 Gb/s single-mode fiber PHY (over 4 WDM lanes) with a reach of up to
at least 10 Km

« 100GBASE-ER4: 100 Gb/s single-mode fiber PHY (over 4 WDM lanes) with a reach of up to
at least 40 Km
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100GBASE-SR10/LR4/ER4
100G Fiber PHYs

assy PHY

100GBASE-CR10
100G Copper cable 40G Fiber PHYs

Note: 1. KR4, CR4 & CR10 may use optional FEC
2. XLGMIl and CGMII are optional interfaces

40GBASE-SR4/LR4

assy PHY

40GBASE-CR4
40G Copper cable
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(40 Gb/s) or CGMII (100 Gb/s)
. Prgvides alignment at the beginning frame, while maintaining total MAC transmit
IP
= 40GBASE-R and 100GBASE-R PCS (Physical Coding sublayer)

« Encodes 64 bit data & 8 bit control of XLGMII or CGMII to 66 bit code groups for
communication with 40GBASE-R and 100GBASE-R PMA (64B/66B encoding)

« Distributes data to multiple lanes, provides lane alignment and deskew
« Management interface to control and report status

= Forward Error Correction sublayer

« Optional sublayer for 40GBASE-R and 100GBASE-R to improve the BER
performance of copper and backplane PHYs

 Uses the same FEC functions as defined in Clause 74

« Operates on a per PCS lane basis at a rate of 10.3125 GBd for 40G and
5.15625 GBd for 100G
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. 4OGBASE R and 1OOGBASE R PMD (PhyS|caI Medium Dependent)
* Interfaces to various transmission medium (e.g., backplane, copper or optical fiber medium)
« Transmission/reception of data streams to/from the underlying medium
» Provides signal detect and fault function to detect fault conditions
 40G PMDs: 40GBASE-KR4, 4A0GBASE-CR4, 40GBASE-SR4, 40GBASE-LR4
« 100G PMDs: 100GBASE-CR10, 100GBASE-SR10, 100GBASE-LRA4,
100GBASE-ER4
= Auto-Negotiation

« Clause 73 Auto-Negotiation is used for copper and backplane PHYs to detect the
capabilities of the link partners and configure the link to appropriate mode

« Allows FEC capability negotiation, and provides parallel detection capability to detect
legacy PHYs

= Management interface

« Uses the optional MDIO/MDC management data interface specified in Clause 45 for
management of 40 and 100 Gigabit Physical layer devices
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40GBASE-R PCS

chip-to-chip or chip-to-module

(Abstract)

— 10.3125 GBaud electrical interface FEC2
— 4 lanes PMA service interface —y!
— Physical instantiation of PMA service zsiliecy SMIA
interface (4:4 mapping)
O FEC SerVice Interface PMA service interface —p
— XLAUIL, 4 |
Abstrac.:t | anes “PNA
« PMA service interface (4:4 mapping)
— Abstract, can be physically instantiated as PMD service interface  —
XLAUI electrical interface ALFIEF, & fEnes | PMD |
« XLPPI3 (chip-to-module) MDI —»,
— 10.3125 GBaud electrical interface MEDIUM
— 4 lanes, optional for use with non retimed \ )
40GBASE-SR4/LR4 optical PHY modules
. A i Note: 1. Optional 40GBASE-R
PMD S_erVICe interface 2. Optional for 40G Cu & backplane PHYs
— Logical

3. Optional for 40G optical PHYs
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100GBASE-R PCS

CAUI * (chip-to-chip or chip-to-module

— 10.3125 GBaud electrical interface PMA service interface —
(Abstract)
— 10 lanes (20'1|(:))|\rr/1|§\ ping)
— Physical instantiation of PMA service PMA service interface '
interface CAULIL, 10 lanes -
» FEC service interface (10;15'\4? ping)
— Abstract PMA service interface —
. . (Abstract or CAUIY) PVAS
» PMA service interface _ (10:4 mapping)
— Abstract, can be physically instantiated PMD service interface  _)]
as CAUI electrical interface (Abstract) | PMD
. 3 in-to-
CPPI* (chip-to-module) VDI
— 10.3125 GBaud electrical interface

— 10 lanes, for use with non retimed MEDIUM
100GBASE-SR10 optical modules

. . Note: 1. Optional \ e J
- PMD service interface 2. Optional for 100G Cu PHY
— Logical 3. Optional for 100GBASE-SR10 PHY LSUClElAS ISR
San José, CA USA 4. Conditional based on PHY type 9
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100GBASE-R PCS

PHYs PMA service interface
Al
(Abstract) PMA _
(20:10 mapping)
PMA service interface —
CAUIL, 10 lanes
PMA
(10:10 mapping)

PMD service interface

—
CPPI3, 4 lanes
PMD
MDI —p|
MEDIUM
Note: 1. Optional \ \ J

2. Optional for 100G Cu PHY ERASER

3. Optional for 100GBASE-SR10 PHY
San José, CA USA
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— Clock is 1/64t of MAC data rate
» Provides a point of interoperability for multi vendor MAC and PHY implementations

= XLAUI and CAUI (40 Gigabit and 100 Gigabit attachment unit interface)

* Interface between MAC & PHY layers for chip-to-chip or chip-to-module connectivity

« Common electrical specification for XLAUI and CAUI
— 10.3125 GBaud per lane differential signaling
— 4 lanes in each direction for XLAUI (40 Gb/s) and 10 lanes in each direction for CAUI (100 Gb/s)

= XLPPI and CPPI (40 Gigabit and 100Gigabit parallel physical interface)

» Chip-to-module interface for use with non retimed optical modules for
40GBASE-SR4, 40GBASE-LR4 and 100GBASE-SR10 PMDs
— XLPPI is physical instantiation of PMD service interace for 40GBASE-SR4/LR4 PHYs
— CPPIl is physical instantiation of PMD service interace for L00GBASE-SR10 PHYs
— 10.3125 GBaud per lane differential signaling
— 4 lanes in each direction for XLPPI and 10 lanes in each direction for CPPI
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40GBASE-KR4/ | 40G | ;o |PMA | PMA rec |PMA PMA| PMD
40GBASE-CR4 | MAC (4:4) |, (4:4) (4:4) |, (4:4) | (x4)
(W/ FEC Chlp) XLAUI XLAUI

Medium dependent interface

Inter-Sublayer interface

Chip to Chip or chip to module

: o PMD specification defines
electrical specification

MDI electrical characteristics
e XLAUI/CAUI and MDI have different electrical characteristics

San José, CA USA 12
February 2010



V dsd
ECher

Technology Summit

40GBASE-SR4 or LR4
(4 lanes or 4 WDM lanes)

40GBASE-CR4 or KR4
(w/ external PHY chip)

40GBASE-CR4 or KR4
(integrated PHY)
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MAC integrated with XLPPI

40G
MAC

PCS

Optical Module

»

PMA
(4:4)

A

Integrated with MAC

XLPPI

PMD
(x4)

External Cu / Backplane PHY

—>
Multimode optical fiber

medium
1—

—
Copper or backplane

——

40G PMA PMA PMA | PMD
MAC | T2 | @) |, @2y | FEC 4y | (xa)
XLAUI
Integrated MAC & PHY
0G
4 PMA [ PMD | copper or backplane
MAC PCS | FEC @) | (x4) | medium
<—
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PMA
(20:10)

PMA
(10:10)

External Cu / Backplane PHY
100GBASE-CR10 100G PMD — >
(w/ external PHY w/FEC) PMA PMA PMA copper

MAC FCS (20:10) | (10:20) FEC (20:10) | (x10) medium
4—
CAUI
Integrated MAC & PHY
—>
100GBASE-CR10 100G pcs | FEC PMA | PMD copper
(integrated PHY) MAC (20:10) | (x10) medium
‘—
> —
100GBASE-LR/ER4 100G pcs | PMA PMA | PMD | Single-mode optical
(4 WDM lanes) MAC (20:10) | (10:4) (x4) fiber medium
< ‘—
San José, CA USA CAUI
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networking applications
= The architecture is flexible and scalable
= Leverages existing 10 Gb/s technology where possible
= |EEE P802.3ba draft 3.1 is currently in sponsor recirculation ballot
» The target date for P802.3ba standard ratification is Jun 2010

» Future standards related to P802.3ba — An 802.3 study group is
working on a PAR for 40 Gb/s serial single mode fiber PMD
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