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Presentation Purpose

§ Modify 8B/10B Idle pattern to handle 12-byte IPG:

§ Maintain all 8B/10B Idle pattern benefits 
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8B/10B Idle Pattern
§ Current proposed 8B/10B Idle pattern 

§ Fixed /A/K/R/ followed by randomized /A/ spacing and /K/R/ sequence

§ /K/ used to pad EOP column

§ Problem: 12-byte IPG could compromise /R/ avai labi l i ty

§ Affects ability to perform clock tolerance compensation

§ Can’t simply rearrange to place /R/ first:

§ Causes /A/ or /K/ starvation, and/or,

§ /R/ deletion may compromise EOP robustness

§ Solution: Modify fixed /A/K/R/ to guarantee /R/ 

§ Start with random /A/K/ as first column following EOP

§ Second column is fixed /R/

§ Third and subsequent columns randomize /A/ spacing and /K/R/ sequence



May 4 ,  2000 Slide 4         8B/10B 12-byte IPG Idle                       Sl ide 4         

IEEE P802.3ae

Task ForceLa Jol la,  CA July 10-14, 2000

Data Mapping Example

dpdpIIIdfdd---dddpdpIID<15:8,K1>

dpdpIIIdfdd---dddpdpIID<31:24,K3>

dpdpIIIdfdd---dddpdpIID<23:16,K2>

dpSIITdfdd---dddpSIID<7:0,K0>

dp

dp

dp

dp

dpRAKdfdd---dddpdpKRLane 1

dpRAKdfdd---dddpdpKRLane 3

dpRAKdfdd---dddpdpKRLane 2

SRATddd---dddpSKRLane 0

R S/XGMII  Encoded Data

PCS Encoded Data
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Summary

§ Concerns of 8B/10B Idle pattern for 12-byte IPG 
addressed

§ Solution is simple rearrangement of fixed Idle start pattern

§ Retain all benefits of 8B/10B-based  PCS  and  PMA

§ Retain all benefits of XAUI/XGXS protocol

§ No additional burden on receiver

§ Retain all benefits of Idle EMI enhancements 

§ All benefits applicable to PCB traces & 4 Channel PMDs
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Supplementary Slides

In tended for  those that  REALLY want  to  know how th is  s tu f f  works

§ 8B/10B Transmit state diagram

§ Transmi t  IPG ,  SOP ,  EOP  o r  Other  (e .g .  LSS)

§ 8B/10B Transmit Idle state diagram

§ Gene ra t e  IPG/Random AKR  Id l e  

§ 8B/10B Transmit Idle logic diagram

§ A K R  R a n d o m i z e r

§ 8B/10B Transmit Data multiplexer diagram

§ Mult ip lex ing o f  XGMII  input  and Random AKR Id le
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RS_IPG => 0 

XGMII_Packet 

XGMII_IPG 

RS_IPG => 1 

XGMII_Data = (S) 

XGMII_Data != (I) 
------------------------ 
SEND_O => 1 

8B/10B Transmit state diagram 

XGMII_Data != (T) 
XGMII_Data = (T) 

XGMII_Data = (I) 
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RS_IPG = 1 

Send_XGMII_Data 

Send_IPG_/A/ Send_IPG_/K/ 

RS_IPG = 0 

RS_IPG = 0 
 

SEND_A => 1 

Send_Random_/R/ 
Send_Random_/K/ 

Send_Random_/A/ 

SEND_A  => 1 

RS_IPG = 0 
 

RS_IPG = 0 
 

Code_Sel = 0 

Code_Sel = 0 

Code_Sel = 1 

A_CNT_0 = 1 

 A_CNT_0 = 1 

Code_Sel = 1 

RS_IPG = 0 
 RS_IPG = 0 

 

RS_IPG = 1 

8B/10B Transmit Idle state diagram 

SEND_K => 1 

SEND_R => 1 
SEND_K => 1 

Code_Sel = 1 && A_CNT_0 = 1 Code_Sel = 0 || A_CNT_0 = 0 

Note:  In transition equations 
  RS_IPG=0 is highest priority 
  A_CNT_0=1 is next priority 
  Code_Sel is lowest priority 
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8B/10B Transmit Idle logic diagram 

 
             PRBS  

1 

 
   A_Counter    5 bits 

Code_Sel 
1 -> /A/ or /R/  
0 -> /K/ 

A_CNT_0 
1 -> CNT = 0 
0 -> CNT != 0 

SEND_A 

MSB LSB 

The polynomial for the Pseudo-Random Bit Sequencer (PRBS) which has 
been simulated and tested in the lab is X^7 + X^3 + 1. 
 
Note: it runs serially (one data bit shift per clock) at the byte clock rate. 

The A_Counter counts down to zero and is parallel loaded with a random 
4-bit pattern from four of the PRBS stages.  The MSB is always loaded 
with a 1 to give the random count between /A/ codes of 16 to 31.  It is 
loaded by the SM when an /A/ code is sent and signals a zero count back to 
the SM. 
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8B/10B Transmit Data multiplexer diagram 

32+4 

Data to  
8B/10B Encoder 

SEND_O 

XGMII_Data 

32+4 

A_CODE 

32+4 

K_CODE 

32+4 

R_CODE 

32+4 

SEND_A 

SEND_K 

SEND_R 

The data multiplexer selects either the XGMII 32-bit data & 4-bit control 
or one of the special codes.  If none of the SEND_x signals are active, then 
the XGMII data & control is selected.  The SEND_O signal has priority 
over the other SEND_x signals and will select the XGMII data & control. 


