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- Purpose

* Follow-on - Mixing Segment Specifications
« Simulation Environment
- LT-spice output post processed for RX correlation with Piergiorgio
python script
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Mixing Segment Review - Uncompensated - 18/24 AWG

Long Length Medium Length + 75 m, 16 node, clumped topology Node 2 RX_ Min
18 AWG or 23AWG 18 AWG or 23 AWG Short Length « 80 UH, 30 pF node parasitics Tx1to Rx2 (m) |Rx2to Rx3 (cm)| Total Length (m) Correlation
f 1 ¥ 1 l 18 AWG or 23AWG + 10 ¢m stub lengths 72 20 75 0.7875
71.8 40 75 0.7875
f:.—\ T, JopE2  NODES e 716 60 75 0.8125
1 71.4 80 75 0.825
71.2 100 75 0.85
mgs e — e R e e 71 120 75
I 70.8 140 75 0.8875
¥ = i e 70.6 160 75
16 node topolog ] [1 - 70.4 180 75 0.9375
Long Length + Medium Length : E 7 ) E _ ' 70.2 200 75
+ Modum fngtrvarred == = = == = 69 260 5 09
+ Move RX2 in 20 cm 68.6 360 75 0.8125
in;feT’:ao!;rs .'f;?;mr f?t)éa * NODE 3 through 16 clumped 68.2 400 75
maintain 75m 67.8 440 75
67.4 480 75 0.825
67 520 75
66.6 560 75 0.8
. 66.2 600 75 0.775
« 75m > 65.4 680 75 0.7375
>t RX2 s |[ v || i F; 80 T Ceis
RX3 || RXN 64.2 800 75 0.45
«—> «— - 63.8 840 75 0.375
TX1-RX2 RX2-RX3 02m 63.4 880 75 0.35
Node 2 Rx Min Correlation vs. Distance to Node 3 6236 328 ;g 00532755
! 62.2 1000 75 0.5625
0s S0, 61.4 1080 75 0.525
A M 60.6 1160 75 04
08 59.8 1240 75 0.4125
H 59 1320 75 0.4125
So7 e \ 58.2 1400 75 0.55
E A 57.4 1480 75 0.7
£0f 56.6 1560 75 0.6625
= / 55.8 1640 75 0.525
55 1720 75 0.525
s ) 54.2 1800 75 0.5875
53.4 1880 75 0.6125
03 52.6 1960 75 0.6875
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 518 2040 75 0625
Distance between Node 2 and Node 3 (cm)
—e—Node2 23AWG Node2 18AWG Node2 18 / 23 AWG
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Mixing Segment Review - compensated

inductances incorporated in stub

connectors 5 .
LS T s s e = * Node RX2 with typical TX Model
- Eye Diagram at the receiver input (without noise)
R B 1 clumpe:
« 20cm 500 1
e dac 2000 100k soveg .
tran 0 6u 0 1n i I -500
- 40 -3 -20 _-10 . 0. .10 20 30 40
A |_ 1 Eye Diagram after receiver filtering (including noise) ¢ (5
4X80 nH inductances* - .
R3 [8 L3 R4
AN —— 10 0 CTIT
m {L_Tune/a} Lm {L_Tune/a} m
1Meg CWA (V)| CORR_AVG | CORR_MAX | CORR_MIN |JITTER (ns) JITTER_MAX (ns)
w2 0 0.915559 0.9875 0.8125 4.993755 13
& Py B, < 1Mea Gy vy > Total Length 75 m 0.05 0.915168 1 0.7875 5.055468 15
im' Ty || {L Tuneja} im clumoed 20 om 0.1 0.913388 1 0.7625 5.272124 17
ﬂ E 3 p — P 0.15 0.909936 1 0.675 5.615945 19
1 RX2 1 H
rx3 [ v RX16 0.2 0.90459 1 0.5 6.116213 39
v\ f 0.25 0.897178 1 0.4875 6.737445 39
Fa 0.3 0.887655 1 0.375 7.613861 39
« 75 m, 30 nOde, ClumDEd tOpOIOgy / 0.35 0.876735 1 0.3625 8.609507 39
e Long Lengths Short Lenath 0.4 0.864568 1 0.3 9.853669 39
* 80 UHa 30 pF nOde parasmcs 34.8m 20cc,:m engths 0.45 0.851462 1 0.2625 11.256325 39
* 10 cm stub lengths
» 4X80 nH inductances
Voltage Ratio (V30/V1) Voltage Ratio (V30/V1)
0
S L k-
a I A~ -4
P 1T 6
s LI ik 8
2 10 2 10
12 -12
14 -14
-16 -16
18 -18
-20 -20
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Freq (MHz) Freq (MHz)
~———75m 30 Node PoDL = 802.3cg Limit ———75m 30 Node -~ 802.3cg Limit

PoDL No PoDL ]
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Mixing Segment Topology - compensated

Node 2 Rx Min Correlation vs. Distance to Node 3

- ! New OptionaNglement of the Consensus Model i
ﬁo.? . ! 1
- : i
(=} 1
Eo06 |
= i H H TC.s6p Tcsep :
05 ! :
1
; / & !
. [
o4 I Proposal to improve Tl !
! mu::lsuy‘addw?g the '; I
| g, TT) L | T '
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 . T-Connector 3 [ !
Distance between Node 2 and Node 3 (cm) ! — — !
© https://www.ieee802.org/3/da/public/100522/schreiner_3da_01_10_05 . 22 pdf !
—e—uncompensated - 75 m 16 node 23 AWG —e— uncompensated - 75 m 16 node 18 AWG I ___________________________________________________________________________________________ i
—a— Compensated 75 m 30 node 23 AWG- TEE Con
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Insertion loss - TClI compensation

« Compensation networks are to be in trunk connection (see figure).

TC1 TC2 TC1 TC2

‘e’"’“iﬂgz[l}::():; — o T )iﬂ:lgﬁemn 158.7.1 Insertion loss ..... The mixing segment insertion Iqss,
el L ; - il Jwa without any DTESs attached, shall meet the values determined
: using Equation (168-3) between edge termination attachment !
spomemae | points. The reference impedance is 100 Q. If the mixing
specific to device) segment includes TCI connectors which are specified to use a
NOTE PHA et e syt re dummy load, this requirement may be met with the dummy load
i DTE stihe TC1 and Tp(rézs tsrtaca prinds, whather or ot attached. !
! . - 168.8.1.1 TCl Insertion Loss i
i Lenside ] e — ntrtace  Rghtsite Without a PMA or PMA loading present, the differential insertion loss of the TCI !
: mixng segnent | ; i TCI i : | g segment between TC1 and TC2 shall be less than TBD dB (ed note - small number) from i
! : ' 0.3 to 40 MHz, in each direction, measured into 100 Q.. This specification does !
i cs not apply if the DTE cannot be electrically disconnected from the TCI. i
' (4 wires) !
i S With the_ PMA (or PMA load specified for the TCI) present at TC3, the !
: 225;?52?35’; differential insertion loss of the TCI between TC1 and TC2 shall be less than i
! TBD dB (ed note - allows for compensation and phy loading —may be an !
i Source: 8023da_D0p75_pdf equation) from 0.3 to 40 MHz, in each direction, measured into 100 Q. i
Prototype Tee

Prototype of a compensated tee

. << Lower loss than physical TEE

= Very simple soldered prototype
= Includes compensation components

i | = Implementation shows low pass
4X80 nH IndUCtances ¥ I - . : - characteristic, which might be beneficial
" 0 s R Name | X [MHz] Y TR
im {1_Tune/a} Lo {L_Tunéja) im ] m1 2000 _030 . o =TT T
<7 1M 10 —1 e,
’T:F -4 m2 3000 |-142F— & "
B e [Twe s & 4 m3 | 4000 |-280F .3 i Al
ao——AN—— 0 s Vv {ouT-. “o T
im {1_Tune/a) {1L_Tuneja) im I 1 I | .

https://ieee802.org/3/da/public/050353)schreiner_3da_May 23.pdf 7
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Mixing Segment Insertion loss

« TCI with and without compensation

Measurement Result
Measurement 5 - VNA Channel

VNA Port 3,4

Comp Tee 27pF ————— Uncomp Tee No

Comp Tee Var Load without Stubs

Comp Tee No Load — VNA: Sdd21
with Stubs —— UN2: Sdd21
—— VN3: Sdd21
VN4: Sdd21
VNS5: Sdd21
~—— VN6: Sdd21 Comp Tee 27pF

—— VN7: Sdd21

—— VN1: Sdd21
— Y —— VN2: Sdd21
ST —~——_ — VN3:Sdd21

VN4: Sdd21

VNS5: Sdd21

—— VN6: Sdd21

-15 Comp Tee Var ——— >\ —— VN7: Sdd21

m
o
=
o
o°
=
=
&
=)
@©
=

Magnitude / dB

Comp Tee No Load
- with Stubs
10M 20M 50M 100M  200M 10M 20M

Frequency / Hz Frequency / Hz

https://www.ieee802.org/3/da/public/0723/schreiner_3da_12_ July 23.pdf 3
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~Summary

« RX correlation < 0.6 uncompensated
- 75 m - 23/18 AWG, 30 node, clumped topology
- 80 uH, 30 pF node parasitics
- 10 cm stub lengths
« RX correlation > 0.8 with compensating circuit or
compensating TEE
- 75 m - 23 AWG, 30 node, clumped topology
- 80 uH, 30 pF node parasitics
- 10 cm stub lengths
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