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[1] Node model without PoDL – need to include MDI capacitance

Substituting 

with [2]/[3] 

model:

Substituting 

with [2]/[3] 

model:



[1]  Cable impedance mismatch and workaround

Dk of 23AWG can be 

altered to better 

match 100 Ω

Substituting with matched 100 Ω lossy transmission lines, 

as in [2]/[3] presentations

(imperfect, but allows to easily parametrize the length)
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Impedance drop in clumped nodes regions

Cable model

Cable with 

clumped drop 

nodes model

𝑍0 ≅
𝐿

𝐶
= 100Ω

𝑍0 ≅
𝐿

𝐶+𝐶𝑀𝐷𝐼
≪ 100Ω (e.g. 45−60Ω)



Node distributions comparison – SPICE .AC simulation setup

nodes: connectors:



Even distribution vs. results reported in presentation [1] :
Main problem points do overlap. Differences are likely due to simplified cable model, and slightly different node spacing than in [1]

[1]

[1]

[local results for 

even distribution]



PoDL penalty 

in low frequencies
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Node distribution – time domain simulation

Node 2 will see the sum 

of reflections from 

clumped nodes, and 

second-order reflections 

from the transmitter (N1)
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Node distribution – time domain simulation setup (as in [2]/[3])

Tx node

N1:

Rx nodes

N2 to N16:



Time domain simulation: even distribution (3m spacing)

Combined eye diagram for 16 nodes: Eye opening for each node:



Time domain simulation: even distribution (3m spacing)



Time domain simulation: clumped distribution

Combined eye diagram for 16 nodes: Eye opening for each node:



Time domain simulation: clumped distribution



Takeaways:
• Node capacitance is detrimental to multi-drop link Signal Integrity

• PoDL does affect the link, but mainly under 3MHz

• Clumped node distribution creates significant signal degradation by lowering the impedance

• Link parameters can be worse for ‚inner nodes’, than for ‚outer nodes’ on a multi-drop link

• The worst-case multi-drop node topology may not have yet been discovered

• Monte Carlo topology simulations estimated (outside organization) to take over 35 years (1s per simulation)

• theoretical solution needs to be discovered
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