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802.3ba – CR4 and CR10 

•Technical completion of Clause 85
•Resolve TBDs and Editors notes 
•Comments, 302,308,303,296,305,307,306,297,
309 and 663 (Tom Palkert comment).

Objective 
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802.3ba CR4 and CR10 
Transmitter Specifications 

and Test Points
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802.3ba – CR4 and CR10 

•Table 85-4 Transmitter characteristics to be met at TP0.
-Draft 1.1. Table 85-4 transmitter characteristics don't 
change. 
-Common reference point for the transmitter 
specifications and test fixture definitions for both 
KR and CR.  

•Adjust applicable Table-85-4 transmitter specifications at 
TP0 to specify TP2.

Proposal 
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CR4/CR10 - Transmitter characteristics @ TP0 
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•CR4 and CR10 transmitter characteristics
specified at TP0.

•Remove Table 85-4 TBDs
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TP1

TP0

CR4/CR10 – Transmitter test fixture @ TP0 

Figure 85–X—Transmit test fixture at TP0

•Replace 85.8.3.1 Test fixtures
with Figure 85–X—Transmit 
test fixture at TP0.
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MDI
TP1 TP2

CR4 or 
CR10

transmit 
function 

PMD
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•Adjust applicable Table-85-4
transmitter specifications at TP0 
to specify TP2.

CR4/CR10 - Transmitter characteristics @ TP2 

Max output jitter (peak-to-peak)

Random jitter
Deterministic jitter

Duty Cycle Distortion

Total jitter

NATransition time (20%–80%)

NACommon-mode output return loss (min.) 

NA

NA

NA

Values

Common-mode voltage limits

Differential output return loss (min.)

Differential peak-to-peak output voltage (max.)  

with TX disabled (max.) with TX disabled

Parameter

Table-85-X

•CR4 and CR10 transmitter characteristics specified at TP2.
-Do we need to specify at TP2 in addition to TP0?
-What to specify?  
-What are the values?
-Test fixture?

•Proposal to be provided prior 
to the meeting. 
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802.3ba CR4 and CR10 
Return Loss 

Comment#663
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802.3ba – CR4 and CR10 

Contributors 

•Chris DiMinico, MC Communications 
•Tom Palkert, Luxtera
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RL 802.3ba return loss proposal 

•Draft 1.1

•Draft 1.1- comment
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RL limit comparisons 



13

802.3ba – CR4 and CR10 

802.3ba RL proposal and SFP+ 3.2 
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802.3ba channel ICR
comment#301
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802.3ba – CR4 and CR10 

Contributors 

•Chris DiMinico, MC Communications 
•Hiroshi Takatori, PhyCore Technology 
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802.3ba – CR4 and CR10 

Basis of 2.5 dB ICR allocation: IEEE Std 802.3ap™-2007 - 69B.4.6.4 Insertion loss 
to crosstalk ratio (ICR)

Add equation: ICRfit(f)>/=ICRmin(f)=23.3-18.7*LOG((f*10^6)/(5*10^9))-2.5 (TBD) dB

Note: 2.5 dB of the 3 dB signal-to-noise ratio penalty related to insertion loss 
deviation embodied in 802.3ap ICRmin is applied as 2.5 dB ICRmin margin to 
account for reduction in ILD penalty for CR4 and CR10

Draft 1.0 comments #456 – ICR
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Draft 1.0 Comment #457 – Cable assembly ILD

Comment # 457
Add cable assembly ILD specifications to limit cable assembly ILD. Add TBD to 
equation as contributions from IL and power sum crosstalk to ICR under 
consideration.

The cable assembly insertion loss deviation is the difference between the cable
insertion loss and the fitted insertion loss determined using Equation (85-x).

ILD(f) = IL(f) – ILfitted(f) (85-x)

The ILD shall be within the region bounded by the following equations:

ILDmax= 0.7(TBD)+0.2(TBD)*10^-9*(f*10^6) TBD dB
ILDmin= -0.7(TBD)-0.2(TBD)*10^-9*(f*10^6) TBD dB
1000 MHz</=f</= 6000 MHz
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802.3ap ILD vs CR4 and CR10  ILD 0.5m and 10m cable 

assembly 
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Supporting analysis 
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802.3ba – CR4 and CR10 

Data Rate: 10.3125Gbps
10m cable + QSFPs + 8”PCB x 2
1.5ps rms jitter + BGN + Crosstalk

SNR = 19.0dB (Linear EQL + 5tap DFE)

BER = 7.4 x 10**(-19)

Transmitter

Linear EQL

DFE EYE

PhyCore Simulation

Single Pulse response
10m cable + QSFP +

4, 8, 12, 16, and 20” PCB

Loss @ 5.16GHz
4” 24.9dB
8” 27.5

12” 29.5
16” 32.3
20” 34.8

Frequency Responses

PhyCore simulations
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Backup material 
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802.3ba IL allocation 
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802.3ba IL allocation 
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