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Purpose

« Mixing segment modeling updated with integration of TX and
RX Models

- Source Mixing Segment Model:
https://www.ieee802.org/3/da/public/0122/diminico_SPM
D 01 0122.pdf

- Source TX Model:
https://www.ieee802.org/3/da/public/050422/beruto_3da __
20220502 _tx_model.pdf

- Source RX Model:
https://www.ieee802.org/3/da/public/0722/beruto_3da 20
220711 rx_model.pdf
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Multidrop Topology - TX/RX models

Simulation environment overview .
Python script

NG T 5 s
1ns ' g
‘ / step |
a bOARLT LAG

\ /E/' /—\ _’®_’ E perfect phase & clock recovery ; XCORR
ns i AFILT 1 Ji
step _._,: — —_— - - - ’E/
L= - P VEAIR

LTspice TX RX | i

/
]

Model L 25dBm  CW swee JITTER
: p i
\ +  White Noise RX MODEL

oo | . g o

j . : Sb: adds élsc ZSEBm FAWG i : ' == 0

DA == I N1NRINM Nk

? ‘ & v But allowed ‘ R ‘ “ | | | I “ i }/ K‘ -/ \

'! ' | E SN N N |
minimally compliant TX Typical TX .

10 Mb/s SPMD ENhanCemMENT TG



Minimal Architecture Model Overview
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Multidrop Topology - clumped uncompensated

—a
o'~,-]i| clumped

« 20cm
Total Length 75 m
o clumped 20 cm
75 m, 30 node, clumped t.qpology — — 6 [ o |
« 80 uH, 30 pF node parasitics x f RX3 [| RXN || RX16
« 10 cm stub lengths ro7
L Length
32?89meng S gg%rr;Lengths
6

e 10 Mb/s SPMD ENhancement TG s



Multidrop Topology - 75 m, 30 node, clumped uncompensated

vertical eye closure illustrated

0.6 0.6

0.4 A 0.4 A

0.2 1 0.2 -
> >

> 0.0 % 0.0 -
S S
S S

—0.2 1 —0.2 1

—-0.4 1 —0.4 A

—0.6 —0.6 1

0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Time / ns Time / ns
7

e 10 Mb/s SPMD Enhancement TG




Multidrop Topology - 75 m, 30 node, clumped uncompensated
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Multidrop Topology - 75 m, 30 node, clumped uncompensated
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Multidrop Topology - 75 m, 30 node, clumped uncompensated
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Multidrop Topology - 75 m, 30 node, clumped uncompensated

 Node RX2 with typical TX Model

Eye Diagram at the receiver input (without noise) Ideal TX --> tiltered RX (including noise)
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CWA (V)| CORR_AVG | CORR MAX | CORR MIN |JITTER (ns) JITTER MAX (ns)
0 0.960677 1 0.8 1.968523 5
0.05 0.959662 1 0.7625 2.071869 7
0.1 0.956632 1 0.7125 2.303408 9
0.15 0.952067 1 0.65 2.654554 11
0.2 0.945999 1 0.5625 3.105251 13
CORR_N”N <0.65 0.25 0.938646 1 0.4875 3.732132 39
0.3 0.930347 1 0.425 4.686661 39
0.35 0.921262 1 0.4125 5.684006 39
0.4 0.911575 1 0.3875 6.723002 39
0.45 0.90126 1 0.3625 7.974711 39
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Multidrop Topology - 75 m, 30 node, clumped uncompensated

 Node RX2 with minimally compliant TX Model

Ideal TX --> tiltered RX (including noise)

Eye Diagram at the receiver input (without noise)

5] 0O
~500 0 '
il Eye'3 Dlagrazr% after r%celve;flltermg (mcludlng nons;e) ti?s) —500 - JUOA0L H" | lH Sl |' U e I il
SOZ 0 2000 6000 8000 10000 12000
Shced RX w/ sampllng and correlatlon t (ns)
-500 2 1.0
Hl‘ll IIHl | HI{I!H ] ||
%‘,1-0‘ .‘.W‘ ’,",’I". \\'l\"’\“\ \‘""l‘\w 'W'N’,l Zj: ”H ”H ”m ‘ “I I ”l”l ‘ |H ‘H ‘ I H’ ‘
0.5
- m I\ “ \ ‘ \ Imm“ l el ’H H\ M H }
- ?,?d o 2000 6000 8000 10000 12600
t (ng)
CWA (V)| CORR_AVG | CORR_MAX | CORR_MIN |JITTER (ns) JITTER_MAX (ns)
0 0.909003 1 0.7625 5.339578 17
0.05 0.90852 1 0.725 5.387112 19
0.1 0.906522 1 0.6875 5.577323 21
0.15 0.902907 1 0.5 5.912733 39
0.2 0.897306 1 0.5 6.477401 39
0.25 0.889591 1 0.425 7.342015 39
0.3 0.880288 1 0.4125 8.303739 39
CORR—MIN <0.65 0.35 0.869299 1 0.275 9.420159 39
04 0.857338 1 0.0875 10.720963 39
0.45 0.845064 1 0.025 12.02262 39

B 10 Mb/s SPMD Enhancement TG s

12



Multidrop Topology - clumped compensated

inductances incorporated in stub

connectors
o oy T BTttt e e R T  mhet gt

I
:ﬂ%| clumped

20cm
et !
!
4X80 nH inductances*
- R3 12 e 14 i — Total Length 75 m
im’ (L Tune/ay ; i L Tuneja) im clumped 20 om
: g TX1 RX2 X3 || TXN || ;))((1166
\ f RX; RXN
« 75 m, 30 node, clumped topology 4
« 80 uH, 30 pF node parasitics Long Lengths Short Lengths
* 10 cm stub lengths
« 4X80 nH inductances
13

e 10 Mb/s SPMD ENhancement TG s



Multidrop Topology - 75 m, 30 node, clumped compensated

vertical eye closure illustrated
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Multidrop Topology - 75 m, 30 node, clumped compensated
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Multidrop Topology - 75 m, 30 node, clumped compensated
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Multidrop Topology - 75 m, 30 node, clumped compensated
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Multidrop Topology - 75 m, 30 node, clumped compensated
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Multidrop Topology - 75 m, 30 node, clumped compensated
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Multidrop Topology - 75 m, 30 node, clumped compensated

 Node RX2 with minimally compliant TX Model

Eye Diagram at the receiver input (without noise)
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Summary

« TX condition/Compensation - CORR_MIN >0.6

Noise tolerance with and without compensation

CORR_MIN
TX/Compensation CWA (V)| CORR _AVG | CORR MAX >0.65 JITTER (ns) JITTER_MAX (ns)
MIN TX UNCOMPANSATED 0.1 0.906522 1 0.6875 5.577323 21
TYP TX UNCOMPANSATED| 0.15 0.952067 1 0.65 2.654554 11
MIN TX COMPANSATED 0.15 0.909936 1 0.675 5.615945 19
TYP TX COMPANSATED 0.3 0.941119 1 0.65 3.902001 19
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