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Purpose

 Model development to consider the IEEE 802.3 10SPE
Multidrop Enhancements mixing segment objective.

1. Define performance characteristics of a mixing segment for
10Mb/s multidrop single balanced pair networks supporting up
to at least 16 nodes, for up to at least 50m reach.

« Update January 2020 Single Pair Multidrop Considerations
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SPMD Multidrop Topology

 Use validated 802.3cg Multidrop Model as basis for
SPMD-E Multidrop mixing segment characteristics

« 802.3cg Mixing segment
- up to at least 8 nodes and 25 m in reach
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Figure 147-20—Multidrop line termination and PMA
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147.9.2 MDI electrical specification — TX - PoDL
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Table 147-4—MDI impedance limit parameters
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147.9.2 MDI electrical specification — RX - PoDL
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147.8 Mixing segment characteristics

147.8.1 Insertion loss

The insertion loss of each 10BASE-T1S point-to-point link segment shall meet the values determined
using Equation (147-3).

1.0+1‘6‘9‘1’ 03 <f<10 |
Insetion loss() <{ 26+23U=10 10 <r<33 ¢+ @B (147-3)

104 23(/-33) i |
49+22F 33 <f<d0 |

where
f is the frequency in MHz; 0.3 <f<40

147.8.2 Return loss

r

‘ 14 03 <7<10 |
Return loss(f) > £ £ L dB 1474
Lﬂ ] 14—1010gm{a1%f 10 <f<40 | CeEN
e J
where
I is the frequency in MHz; 0.3 <40
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147.8 Mixing segment characteristics

147.8.3 Mode conversion loss

The mode conversion loss of each 10BASE-T1S point-to-point link segment shall meet the values deter-
mined using Equation (147-5).

[ 43 03 <7<20 ]

Mode conversion loss(f) > < A :
| 43-20logy(35] 20 <f<200 J

(147-5)

where
of° is the frequency in MHz; 0.3 £ <200
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147.8 Mixing segment characteristics

« Mixing segments engineered - 25 meters includes stubs —
Example mixing segment 25 m - (2*.10 m)

MDI attachment points at ends, without MDIsi
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Figure 147-20—Muitidrop line termination and PMA
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Transmission Model

e measurement of a ,typical“ UTP cable =
(15m) at room temperature acc. to o
OPEN Alliance test specification (TC2) rap B
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10SPE Study Group Automotive Channel for Multi-Drop Stefan Buntz, Daimler AG
http.//www.ieee802.0rq/3/10SPE/public/adhoc/buntz 10SPE 03 1005.pdf
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Cable Model

fitting results (=15m point-to-point channel)
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10SPE Study Group Automotive Channel for Multi-Drop Stefan Buntz, Daimler AG
http://www.ieee802.org/3/10SPE/public/adhoc/buntz_ 10SPE 03 1005.pdf
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Cable Model

e 5cmRLCG « Concatenate 20*5 cm RLCG - 1 m

RLGC 10e9 Q RLGC
RLGC 10€9 O RLGC 1 m 1 m

Scm D 20 x 5cm % 20x5cm

 Spice model 1 m cable sectioris

imIN - 1mOUT imIN - 1mOUT

Th . #1 o [
~10e9 . AR | s s ow s o @ W
SR 4 2 vAIRIEICETI I
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Cable model — 15 meters
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Insertion Loss - 15 m
Freq (MHz)
0 .
! Return Loss - 15 m
2 —IL (dB) . Freq (MHz)
B3 5
: e © T
5 E-T1S 15
m20
6 )5 —RL
0 20 40 60 80 100 30 (dB)
35
Phase (deg) 40
200 45
0 20 40 60 80 100
100
g o
© PO q 6 80 00 _ _ .
-100 Consistent with >>10SPE Study Group Automotive
2200 Channel for Multi-Drop Stefan Buntz, Daimler AG
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Cable model — 25 meters
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Source and Load without PoDL
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Cable Sections

\Cables consist of 1 m segments

All taps consist of 2*5cm segments
1mIN 1mOUT

5cmiIN 5cmOUT —
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Source and Load with PoDL

1V

15 pf

X 50 Q i — P 10K Q
v
Al taps consist of 2*5cm segments Cables consist of 1 m segments
| 5cmIN- 5cmOUT | 1miN  1mOUT |
10e9 O % 5cmGND % 1069 O 10e9 Q § 1mGND % 10e9 Q
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25 m — 2 taps — no PoDL

All taps consist of 2*5cm segments Cables consist of 1 m segments
] 5cmiIN 5cmOUT 1mIN 1mOUT
10e9 Q % 5cmGND % 10e9 O 10e9 Q % 1mGND § 10e9 Q
v v \ 4
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25 m — 2 taps — no PoDL

RL 25m_2tap_no PoDL VIV (dB) 25m_2tap_no_PoDL
MHz MHz
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—RL 802.3cg 10BASE-T1S —IL 802.3cg 10BASE-T1S
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25 m — 2 taps — PoDL

1V
> 50 O m— 15 pf 80 uH RX 80 uH _=15pf 10K Q

e 790 3008 100w

All taps consist of 2*5cm segments Cables consist of 1 m segments
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25 m - 2 taps — PoDL

RL 25m_2tap PoDL VIV (dB) 25m_2tap_PoDL
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25 m — 2 taps — Compare

RL 25m_2tap

MHz
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RL 25m_2tap PoDL
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50 m -16 tap — no PoDL

Cables consist of 1 m segments
5cmiIN 5cmOUT 1mIN 1mOUT

10e9 Q % 5¢cmGND % 10e9 O 10e9 Q % 1mGND § 10e9 Q

v v v
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50 m -16 tap — no PoDL

RL 50m_16tap_no_PoDL V/V (dB) 50m_16tap_no_PoDL
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—RL 802.3cg 10BASE-T1S —V/V (dB) 50m_16tap_no_PoDL
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50 m -16 tap — PoDL

% 80 uH % 10K Q

Cables consist of 1 m segments
5cmiIN 5cmOUT 1mIN 1mOUT

10e9 Q % 5¢cmGND % 10e9 O 10e9 Q % 1mGND § 10e9 Q

v v v
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50 m -16 tap — PoDL
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50 m —16 tap — Compare
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Summary

 Model development to consider the IEEE 802.3 10SPE
Multidrop Enhancements mixing segment objective.

« Update January 2020 Single Pair Multidrop Considerations

* Further work (suggestions welcome):
- 18 AWG cable model
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