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Thoughts on the IL strawman

G. Zimmerman 1/18/2021
CME Consulting

(affil: ADI, APL Group, Cisco, CommScope, Marvell, SenTekSe)

1/19/21 IEEE P802.3cy > 10 Gb/s Automotive Electrical Ethernet PHY Task Force Page 1



Proposed limit line (sedarat)

sedarat_3cy_01_01_12_21.pdf slide 4
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Basis: Sedarat_3cy_01_01_05_21

• Acknowledges 
this is well 
beyond cables 
shown to date

• Could likely 
limit reach of a 
single cable to 
as little as 7m

• Requires 
change of 
objectives or 
re-evaluation of 
CSDs

sedarat_3cy_01_01_05_21.pdf slide 9
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Is Sedarat_3cy_01_01_05_21 margin on top of margin?

• Some issues mentioned in slide 8:
– PCB loss/materials
– Loss for connectors
– Minimum tx power
– Implementation loss

• Should this include crosstalk noise?
• FEC coding gain? (computed directly)
• Is 5 dB reasonable or overkill?

• Additional issues discussed in TF:
– Temperature of full cable of 105C vs lower avg. 

temp not relevant to IL limit line, only to 
evaluation of cables

• Further potential:
– -140 dBm/Hz was a PHY complexity trade off, 

not a hard limit.  3 dB could be had here
– What margin is considered reasonable in the 

end? – depends on budgets included
– Analysis of EMI margin directly sedarat_3cy_01_01_05_21.pdf slide 8
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Issues with “Margin Stacking”
• dB margins are NOT additive in dB if they come from additive noise sources

10log10( 10-x1 + 10-x2) ≠ 10log10( 10-(x1)) + 10log10( 10-(x2))

• FEC “coding gain” should not be ‘bulk reduced’ as ‘dB margin’ when it has 
been calculated based on BER spec
– Computed directly from impulses
– Allocation of some FEC to EMI is also double-counting EMI margin

• 5 dB “implementation loss” on top of circuit board and spectral shaping losses 
seems excessive, and prone to double-counting

• TX power, RX noise, EMI, and crosstalk should all be referenced to the same 
test point prior to allocation
– Magnitude of noise is significantly higher if it is referenced at MDI (like 

crosstalk) and PCB loss is considered
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The elevated assumed RX noise relative to other 
technologies masks losses

Sedarat proposal, existing 
modeling has MUCH higher noise

• Alien crosstalk is at similar levels to 802.3ch, -152 dBm/Hz crosstalk 
adds only 0.3 dB loss (NOT necessarily additive in dB to losses)

• RX noise impulse events mask EMI impulse events 5.7x larger than 
802.3ch

• Assumed broadband noise of 
-140 dBm/Hz over 7.5 GHz
– -41.25 dBm rms noise (75.0 nW)
– 2.7 mVrms into 100 ohms

• 1e-12 (~7-sigma) noise ~19 mV

1/19/21

802.3ch Receiver Alien Crosstalk 
test noise (149.5.3)
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• 802.3ch alien crosstalk level of
-152 dBm/Hz over 3.5 GHz
– -56.56 dBm rms noise (2.2 nW)
– 0.47 mVrms into 100 ohms

• 1e-12 (~7-sigma) -> 3.3 mW
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Examples: Previous standards
• 1000BASE-T

– Used 6 dB and 10 dB operating points to similar models
• 2.5GBASE-T/5GBASE-T (802.3bz)

– 4 dB budget for all losses above alien crosstalk and EMC
• Includes receiver noise, Suboptimal FEC decoding, equalization, echo 

cancellation & EMI

• 802.3ch (see prior)
• 25GBASE-CR/50GBASE-CR SERDES…
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Reconciliation
dB IL at 
7 GHz

Insertion Loss (dB) vs. freq
(MHz)

802.3ch 29.80 ≤ 0.002 f + 0.68 f 0.45

Nov. Strawman 
(zimmerman): 

29.80 ≤ 0.002 (f/2.5) + 0.68 (f/2.5) 0.45

Jan 12 Proposal 
(sedarat):

21.90 ≤ (6.5/15) × ( 0.002 f + 0.68 f 0.45 )

New Strawman 
proposal

25.85 ≤ 1.180 × (6.5/15) × ( 0.002 f + 0.68 f 0.45)
= 0.00102 f + 0.348 f 0.45

Mueller_3cy_01_12_01_20
SDP cable @ 95C

26.7 dB (relaxation from 105C from wiencowski, based on 
model in Jonsson spreadsheet)
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A possible path to 11m, single cable

• Start with Mueller SDP cable
• Mueller_3cy_01_12_01_20.pdf
• PCB losses modeled

• Improve PHY front end noise 3 dB
• To -143 dBm/Hz
• ZOH modeled

• Reduce average temperature to 95C
• Per Wienckowski profiles

• Maintain 5 dB budget for all 
implementations

• (we’ve lowered the front-end noise)
• Positive margin

• Still room for improvement on both 
PHY and cabling
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Recommendation
• We are NOT ready to adopt baseline
• Economic feasibility demands balancing the relative cost factors 

between components
• PHY must share the pain – but cannot take all of it

– Consider both receiver parameters, implementation, and operating margin 
– different vendors will divide these differently

• Recommend establishing a new strawman IL as our target, at 
least “splitting the difference” between cabling and PHYs
– Not a baseline, still a strawman
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THANK YOU!
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