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Purpose

« Background: Up to 75 m trunk cable, 16 node, 10 cm stub
lengths, clumped topology with 80 uH, 30 pF node parasitic's,
0.01 V CWA exhibiting RX correlation of = 0.6 can be
supported without compensation. Additional nodes can be
supported with compensation.

* The presentation addresses framework for developing mixing
segment baseline text.
- Mixing segment specified without cabling stubs utilizing
plugs/jack(MDI connector)
- Compensation, when required, implemented in DTE
+ plug compensation illustrated as possible alternative
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Mixing Segment Review

168.6 Mixing segment characteristics

10BASE-T1M PHY's are designed to operate over media that meet the requirements specified in this
subclause. The 10BASE-T1M mixing segment (1.4.331) is a single balanced pair of conductors that may
have more than two MDlIs attached.

Figure 168—x shows an example mixing segment with reference points. The mixing segment specifications
in 168.6 are referenced to these designated points and are to be met without the MDI or other loads
attached. The mixing segment specifications are based on a trunk-stub configuration. Other configurations
may be possible, provided they meet the electrical parameters in this 168.6. The example configuration
assumes that the trunk comprises TBD m of 1.02mm (18 AWG) 100 Q cabling and the stubs are 100 Q
balanced pairs of conductors up to 30 cm long. The trunk is terminated at each end into 100 Q, at a point
designated the ‘edge termination’. One end of the stub is designated the trunk connection (TC) and the
other designated the ‘MDI attachment point’.

Edge ; : Edge
Termination TC : Termination
100 Q !
stub1 stub2 : e
MDI attachment. . J5F.. . F-- MDI attachment

Figure 168—x Mixing segment and reference points

https://www.ieee802.org/3/da/public/062922/diminico_ SPMD_02_06292022.pdf
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Mixing Segment Review - uncompensated

$:?;,nat,on : : $2§;maﬁ°n https://www.ieee802.org/3/da/802d3da_objectives.pdf(1)
100 Q 100 Q Define performance characteristics of a mixing segment
stub1 stub2 . . .
for 10Mb/s multidrop single balanced pair networks
supporting up to at least 16 nodes, for up to at least 50m
reach.
MDI attachment. . JT-F-. .. FJ--- MDI attachment

CORR MIN RX2, RX3, RX4

Figure 168—x Mixing segment and reference points :
Uncompensated CWA (V)
o ..,%. ....... R R kA . 0.01
.Ll_i—l T3 ’_L Lli—i \_E T N
s 8 e & . 08 f\.
i: i:f. i: l § 075 "v’ T /WV_F_' Corr Min Node 2 (16node)
s Corr Min Node3 (16node)
07 ~—&— Corr Min Node4 (16node)
T;. HiJ .
clumped 20 cm | o e :
16 illustrated ' o
e
Total Lenglh 75m o 0 200 400 600 800 1000 1200 1400
DIST (cm)
clumped 20 cm
-~ RX2 ™ || v ][ a0 * 75 m, 16 node, clumped topology

e 10 cm stub lengths

.\Rxs RXN || RX30 e 80 uH, 30 pF node parasitics

Long length

Move RX2 in 20 cm increments from RX3 adjust long length to maintain 76m
20cm, 40cm, 60cm.....
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Mixing Segment Review - compensated

Edge

Termmanon

100 Q

Edge
Termination
100 Q

* Mixing segment measurements with

MDI attached or MDI loads.
* How to match TC compensation to
MDI parasitic's

stub1 stub2
MDI attachment. S o MDI attachment

Figure 168—x Mixing segment and reference points

«  Mixing segment RL specifications; MDI attachments/tuning inductors.

Inductors MDI Attachment RL
Y Y spec supported
N N * 75 m, 30 node, clumped topology
spec supported o
> N * 80 uH, 30 pF node parasitic's
spec can be
supported with an * 10cm stub Iengths
implementation that * Noise tolerance TBD
enables first two
conditions
N Y / NA
Trunk
Drop/Stub
-
L
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MDI review 802.3cg

M DI reV|eW 802 ] 3cg ‘IVIDI attachment points at ends, without MDlsx
Edge : : Edge
termination D__ero )ﬂ termination
stub2

100 Q b1 100 Q

PMA driving
positive or
negative level

PMA in high

T impedance state
N Stub
termination

Figure 147-20—Multidrop line termination and PMA

i

MDI connector
Connectors meeting the mechanical requirements of IEC 63171-1 [B39a] or IEC 63171-6:2020 [B39b] may be used as the mechanical interface to the

balanced cabling. The plug connector is used on the balanced cabling and the MDI jack connector on the PHY. These connectors should support link
segment DCR characteristics for 1.02 mm (18 AWG) to 0.40 mm (26 AWG)
in Table 146B-1., plug and jack

Figure 147-24—IEC 63171-6 plug

Figure 147-25—IEC 63171-6 jack

Figure 147-21—IEC 63171-1 plug Figure 147-22—IEC 63171-1 jack

8
10 Mb/s SPMD Enhancement TG




MDI trunk connection

Source:
To ‘T’ or not to ‘T’ https://grouper.ieee.org/groups/802/3/SPMD/public/sep19/spmd_cjones
_01_0919.pdf
I I
TO PD ’ | PD
PD
Trunk Trunk
c/able guide
(0] 00 s
Drop Cable
The illustration is to
‘ ‘ depict the 'T' function
MDI attachment 0 but question more optimal
__________________________________________________________________________________________ plug/jack implementations.
MDI connector .
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MDI trunk connection - plug

Plug
4
o
Trunk-in A ]
u 0 n
Trunk-in PRI 2
\ N\ =
\ N\ _
Trunk-out A :
PCB plug bottom |
Trunk-out s
~ /\\,: un-plugged
Plug continuous trunk

Trunk-in _S

Trunk-in PCB plug top .

\ N\ —

\ N\ _

Trunk-out \ :

PCB plug bottom |

Trunk-out :
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MDI trunk connection - plug/jack

 Uncompensated plug-trunk opens on plug insertion to jack (make before break)
« DTE will incorporate compensation as necessary to meet requirements

specified at MDI DTE

MDI connector

Plug inserted into MDI connector

Plug continuous trunk
uncompensated
Trunk-in E Trunk-in Sonal - flA- ST
v I
Trunk-in o Trunk-in — .
\\\ ] \\\ cfr?tict M ST
\\ \\ \\ \\ compensation
= i
Trunk-out i Trunk-out P
Trunk-out i Trunk-out

Plug continuous trunk

uncompensated Plug inserted into MDI connector
Trunk-in B Trunk-in
Trunk-in \ " Trunk-in
T\ -~ T\
N\ — (AN
Trunk-out \ : Trunk-out \
Trunk-out . Trunk-out

« Example implementation of concept not proposed solution.
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Review: 165.5.2 Test Points

Source: IEEE P802.3cy ™/D2.0, July 1, 2022

A

=

PMD ISL<p> Signal<p> DLi<p> | PMD
- 2 Y AY function
e il
I |
|1—> | | ‘_’|
|Tx PCB | | Rx PCB |
I« i Channel i »
I | | I
L Link Segment o
) g
Figure 165-34—25GBASE-T1 link
Test Points Description

TPO to TP5 | The channel including the transmitter and receiver differential controlled impedance PCB
msertion loss and the link segment insertion loss.

TP1to TP4 | All link segment measurements are made between TP1 and TP4 as illustrated in Figure 165-34.

TPO to TP2 | A mated connector pair has been included in both the transmitter and receiver specifications
TP3to TP5 | defined in 165.5.3 and 165.5.4. The recommended maximum msertion loss from TP2 to TPO or
from TP3 to TP5 including the test fixture 1s provided m 165A.2.1.

TP2 Unless specified otherwise, all transmitter measurements defined in 165.5.3 are made at TP2.

TP3 TP3 represents the link partner’s TP2 test point.
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MDI trunk connection - jack

DTE
MDI specified in conjunctlo_n with N MDI connector
mixing segment but tested independent of mixing
segment. p— connector

coat_| | contact top

168.8 MDI specification

Editor’s Note (to be removed prior to Working Group ballot): Signal connector
Contact contact bottom

Contributions and baselines are needed to fill out the MDI connector and the electrical specification in
the subclauses here. See 802.3cg clause 147 for example text.

Specified test point - as in 802.3cy DTE
Plug 25 pf CM choke/ESD etc.
compensated in DTE
S Uncompensated (TBD)
Test point : —
Tw ; — connector
1t PCB plug top " cneet || contact top
e —\ :
r AN —
m \ N\
IR AN N
i ; — connector
| n PCB plug bottom . Contact contact bottom
a )
I ]
S MDI connector

13
P 10 Mb/s SPMD Enhancement TG s



MDI trunk connection - plug compensation

Trunk-in
Trunk-in

Trunk-out

Trunk-out

Trunk-in
Trunk-in

Trunk-out

Trunk-out
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Plug

compensation

PRy

PCB plug top

[=ps0-0]

Ve T RS

\
\

N

PéB plug bottom

SR

| —® SQ —wn |

Plug

compensation

PCB plug top

N

[=ss0-0]

\
\

Ta2n

PCB plug bﬁ&ttom

|—m3@—'w|

(=

¥

— (awa)

compensated
plug
continuous trunk
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Compensation in cabling requires MDI loads attached

Trunk-in
Trunk-in

Trunk-out

Trunk-out

Trunk-in
Trunk-in

Trunk-out

Trunk-out

Plug

compensation

ey ]

\
\

\

oa.]

Plug

compensation

Q@ —n

MDI connector

Trunk
cable guide
—

DTE

\
\

oo

Inductors MDI Attachment RL
Y Y spec supported
N N spec supported
Y N spec can be
supported with an
implementation that
enables first two
conditions
N Y NA
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MDI trunk connection - plug compensated/jack

. Example implementation of concept not proposed solution.
MDI connector DTE

Plug 25 pf CM choke/ESD etc.
i with tolerances to enable
compensation plug compensation (TBD)
Trunk-in AN : — connector
. PCB plug to n Conac contact to
Trunk-in ﬂg\ L ) P
N\ —
\
Trunk-out LA el connector
PCB plug bottom g Signa
Trunk-out e " Contac contact bottom
runk- |
Plug 25 pf CM choke/ESD etc.
] with tolerances to enable
compensation plug compensation (TBD)
Signal
Trunk-in \ PCB plug top " e | | connector
— TR N contact top
N —
Trunk-out \ AT ; : connector
Trunk-out PCB ﬂ%?—ttom E Contc contact bottom
MDI connector

DTE 16
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MDI trunk connection - jack

DTE
MDI specified in conjunctlo_n with N MDI connector
mixing segment but tested independent of mixing
Segment' Signal connector
Contact
contact top
168.8 MDI specification
Editor’s Note (to be removed prior to Working Group ballot): Signal connector
conact | contact bottom
Contributions and baselines are needed to fill out the MDI connector and the electrical specification in
the subclauses here. See 802.3cg clause 147 for example text.

MDI connector

Specified test point - as in 802.3cy DTE
Plug 25 pf CM choke/ESD etc.
A ] with tolerances to enable
_ . compensation plug compensation (TBD)
Test point . — =
1e _JTTL , sea | CONNector
Y "\ Sl 2l ol : > 1 contact top
e '\ - -
] \ 0\
[T P N
i PCB plug bottom : L connector
'n ﬂﬁw_— a coned contact bottom
a ]
|
S
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Summary

* The presentation addresses framework for developing mixing
segment baseline text.
- Mixing segment specified without cabling stubs utilizing
plugs/jack(MDI connector)
- Compensation, when required, implemented in DTE
+ plug compensation illustrated as possible alternative
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