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Introduction

= This presentation shows simulated Return Loss (RL) for extreme cases

= The following RL simulations will demonstrate the impact of

— Number of connectors (cable segments)

— Number of large impedance mismatches (how many cable segments have bad
impedance mismatch)

— Topology and the composition of cable segments of different length
— Magnitude of the impedance mismatch

= The RL simulations in this presentation represent extreme cases and real live
cables have significantly less echo

Real live cables have significantly less echo than the following extreme RL cases
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Simulated Cables

cpnnectors: good M bad H ugly W typical W

cables: cx174 = cx3{ we— cx44 *

cx31(4,47) - cx31(1.6,47) cx31(5,47)

cx31(4,47)~C(bad)~cx31(2.3,53)~C(bad)~cx31(1.6,47)~C(bad)~cx31(2.1,53)~C(bad)~cx31 (5,47) [ e et a
x31(3.2,47)~C(bad)~cx31 (2.8,53)~C(bad)~ox31 (9,47) i et el T SS1047) q
ox31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47) [t el ——rr— T/ R T 2R
ox31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)~C(bad)~cx31 (6,53) [t i el el LRI — —— i
OX31(3,47)~C(bad)~cx31 (3,53)~C(bad)~cX31(9,47) [ i g — Sal8.37) J
oX31(3,47)~C(bad)~cx31(12,53) Dt e q
cx174(0.3,47)~C (bad)~cx174(0.36,53)~C(bad)~cx31 (6.34,47)~C (bad)~cx31 (4,53)~C(bad)~cx31 (4%]@%153) oS3 o me— - 231G i
x174(0.3,47)~C (bad)~cx174(0.36,53)~C(bad)~cx31(6.34,47)~C (bad)~cx31 (4,53)~C(bad)~cx31 (4?%65%(‘%&' - SS1635aT) o e o SSIG.S0) i
x174(0.3,47)~C (bad)~cx174(0.36,53)~C(bad)~cx31(6.34,47)~C (bad)~cx31 (4,50)~C(bad)~cx31 (4%65%, o) SS1e32aT) = m— = S ICR) q
cx174(0.3,47)~C (bad)~cx174(0.36,53)~C (bad)~cx31(6.34,50)~C (bad)~cx31 (4,50)~C (bad)~cx31 (4?§6Z)% SxS1(635.50) o m— = AT il
x174(0.3,47)~C (bad)~cx174(0.36,50)~C(bad)~cx31 (6.34,50)~C (bad)~cx31(4,50)~C(bad)~cx31 (4°,§6Z)% SS1(E3450) = m— = SS1G.50) Q0
x174(0.3,50)~C (bad)~cx174(0.36,50)~C(bad)~cx31 (6.34,50)~C (bad)~cx31(4,50)~C(bad)~cx31 (4°,§6Z%15 - S31(6.34.50) - e - SS1(.50) a
ox31(3,48)~C(bad)~cx31(3,52)~C(bad)~cx31(3,48)~C(bad)~cx31(3,52)~C(bad)~cx31 (3,46) [l i T — AT L N m—— 231G.38)
cx31(4,48)~C(bad)~cx31(2.3,52)~C(bad)~cx31(1.6,48)~C(bad)~cx31(2.1,52)~C(bad)~cx31(5,48) [ Sx31(3.28) = Mo - 22028 i

OX31(2.3,52)
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- ©x31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47) ©x31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)~C(bad)~cx31(6,53)
u r O n I 0x31(3,47) 0x31(3,47) 0x31(3,47) x31(3,47). cx31(3,47)
- — - S——
ox31(3,53) ©x31(3,53) cx31(3,53) cx31(6,53)
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= The plots on the right show the /
Return Loss (RL) for cables with so/ﬂd \ i H-
different number of inline o sz M- 1%
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= The cable segments alternate A i v T e
between 47Q and 53Q, for M —_ . i L
maximum low frequency echo |

= The five-segment echo violates the  :* | H‘ A A W
Zerna RL limit, but all the other 7 A H =N M ]
cases have more than 15dB RL ‘ " Il ‘l ‘

= The worst case for two inline

10’ 102 10°
Frequency [MHz]

(©)

10' 102 10°
Frequency [MHz]

(d)

connectors is about 17dB RL The red line is the extreme RL limit from

Zerna_802.3dm_01b_240717_IL_RL_Limits.pdf .
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©x174(0.3,47)-C(bad)~cx174(0.36,53)-C(bad)-cx31(6.34,47)-C{bad)-cx31(4,53)-C(bad)-cx31(4, 50)

Number of Impedance
Mismatches

Return Loss [dB]
Return Loss [dB]
™ 2

= The plots on the right show the
Return Loss (RL) for cables with
different number of impedance
mismatch between segments

= The bad cable segments alternate
between 47Q and 53Q, for
maximum low frequency echo

u T he IOW freq u e ncy eCh 0 for five un7«wn4:(mmu74fm;o)4:(m«su(ovummm‘(4s?wm<um.m bac) -"v 136,50)-C{bad)-cx31(6.34,50)-C(bad)-cx31(4,50)-C(bad)-cx31(4
m iS m atC h i n g Seg m e ntS iS —_ 13d B ©x]74(0.3,47) cx31(6.34,50) x31(4.50; c:, "/440.3 5:; 50 — x31(4.50;

= The low frequency echo drops
significantly with fewer mismatching

segments
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©X31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)

° ©x31(3,47)_ | _cx31(3,47)_‘ _cx31(3,4l7)"

. "cx31(3,53)" "cx31(3,53) b
Impact of Topology
15
20 F

Return Loss [dB]

= The plots on the right show the
Return Loss (RL) for cables with
different length cable segments

30

35 * u

= The cable segments alternate TR, P
between 47Q and 530, for ©x31(4,47)~C(bad)~cx31(2.3,53)~C(bad)~cx31(1.6,47)~C(bad)~cx31(2.1,53)~C(bad)~cx31(5,47)

maximum low frequency echo [ oeraan | oaiiesn | oo1ean

l cx31(2.3,53) cx31(2.1,53) )
= The difference in topology has
significant impact on the low-

frequency echo

= For the better cable the RL is more
than 15dB in the frequency range
30MHz-200MHz
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©x31(4,47)~C(bad)~cx31(2.3,53)~C(bad)~cx31(1.6,47)~C(bad)~cx31(2.1,53)~C(bad)~cx31(5,47)

°  ©x31(4,47) _' cx31(1.6,47) ‘ _ cx31(5,47) ! i
- . cx31(2.3,53) cx31(2.1,53) B
Impact of Z, Mismatch
gzo- I ‘ i
= The plots on the right show the £ 5| Ll
Return Loss (RL) for cables with L | | i
different impedance mismatch | } “ ‘] ’ li "
between cable segments T “’ o
Frequency [MHz]
. In the top pIOt the Cable Segments ©x31(4,48)~C(bad)~cx31(2.3,52)~C(bad)~cx31(1.6,48)~C(bad)~cx31(2.1,52)~C(bad)~cx31(5,48)
alternate between 47Q and 53Q, P rrres E— p—

while the bottom plot shows TR oI o
alternation between 48Q and 52Q

= The bottom plot is close to being
the worst real case ever possible
and the RL is more than 19dB in the
frequency range 30MHz-200MHz ol
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©X31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)~C(bad)~cx31(3,53)~C(bad)~cx31(3,47)

[9)]

©x31(3,47)_ cx31(3,47)_ _cx31(3,47)

The RL Transfer — T
Function is Not Smooth
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= The plots on the right show the two
worst case RL from previous slides

n
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= |t is important to note that the RL . | I il
transfer function is characterized by ¥ e i

peaks and valleys

cX174(0.3,47)~C~cx174(0.36,53)-C(bad)~cx31(6.34,47)~C(bad)~cx31(4,53)~C(bad)~cx31(4,47)

= The average RL is much higher S ragaan ooromean | ooraan
. . cx174(0.36,53 " ox31(4,53) .
than the RL limit o e =)
= Real life echo is always less than it 515 Py
would be if the RL transfer function | it
would be the RL limit AR “v' \J,,m
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Summary

With two exceptions, even the simulated extreme RL cases in this presentation are
significantly below the extreme RL limit from Zerna 802.3dm 01b 240717 IL RL Limits.pdf

Camera links have been deployed in multiple millions per year for over a decade, using RL
limits like what is presented on slide 6 of boyer sharma 3dm xx 10 10 24.pdf

The simulations in this presentation show that unrealistic worst-case assumptions are
needed to construct the simulated extreme echo cases and these do not represent real
cables

The use of extreme worst-case RL simulations do not justify significantly tighter RL limits
than the proven RL limits used in the industry today

There is no need for significantly tighter RL limits than what is used in the industry today
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https://www.ieee802.org/3/dm/public/0724/Zerna_802.3dm_01b_240717_IL_RL_Limits.pdf
https://www.ieee802.org/3/dm/public/adhoc/101024/boyer_sharma_3dm_xx_10_10_24.pdf

IW' MARVELL

Essential technology, done right™



	Slide 1: Extreme Return Loss Examples
	Slide 2: Introduction
	Slide 3: Simulated Cables
	Slide 4: Number of Inline Connectors
	Slide 5: Number of Impedance Mismatches 
	Slide 6: Impact of Topology
	Slide 7: Impact of Z0 Mismatch
	Slide 8: The RL Transfer Function is Not Smooth
	Slide 9: Summary
	Slide 10

