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Objectives:

• To demonstrate the feasibility and capability of Midspans providing power
via 4 wire pairs

• To demonstrate that Midspans can support GbE (via cabling performance
measurements)
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Cabling Topology
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Specifications for Class D (Cat 5E)
• Return Loss
• Insertion Loss
• Next



IEEE 802.3 Plenary Meeting - March 2005
PoE-Plus Study Group14-17 March 2005 4

PoE Midspan Circuit Topologies for Power Injection:
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PoE Midspan Channel Measurements
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PoE Midspan Permanent Link Measurements
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PoE Midspan Component Measurements
Return Loss

Jack # Cap Jack # Cap 
Tuning Tuning

Pair 45 Pair 36 Pair 12 Pair 78 Rev Pair 45 Rev Pair 36 Rev Pair 12 Rev Pair 78
min dist 1.35 1.40 2.25 2.33 min dist 1.70 2.39 2.80 2.80

where min 2.12 1.31 1.31 1.31 where min 1.31 1.31 2.12 2.12
50MHz -31.13 -38.42 -36.53 -35.46 50MHz -30.93 -37.74 -35.92 -35.23

100MHz -24.98 -31.20 -29.98 -28.93 100MHz -24.75 -30.56 -29.52 -28.73

0.50 -47.21289 -42.5293 -45.78711 -42.78125 -39.41015 -40.57422 -39.59375 -36.6875
637.82 -12.73193 -10.24316 -16.61133 -14.62305 -9.795898 -12.53516 -11.67188 -9.689453
638.63 -12.72754 -10.24902 -16.63867 -14.61865 -9.788574 -12.54492 -11.68018 -9.693359
639.45 -12.74805 -10.27197 -16.70508 -14.63037 -9.789063 -12.56689 -11.69775 -9.708496
640.26 -12.77148 -10.29736 -16.76074 -14.646 -9.791016 -12.58057 -11.71484 -9.718262
641.07 -12.77979 -10.30371 -16.80176 -14.64844 -9.78125 -12.59326 -11.72461 -9.720703
641.88 -12.79541 -10.32373 -16.85937 -14.65625 -9.785156 -12.60938 -11.74365 -9.734375
642.69 -12.81641 -10.3501 -16.9209 -14.67871 -9.786133 -12.63574 -11.76611 -9.747559
643.51 -12.85303 -10.38184 -17.00098 -14.68848 -9.788574 -12.66357 -11.78809 -9.763184
644.32 -12.86572 -10.39746 -17.05176 -14.71045 -9.79248 -12.68652 -11.81738 -9.78125
645.13 -12.88672 -10.41455 -17.12109 -14.72266 -9.799805 -12.70752 -11.8374 -9.791992
645.94 -12.92334 -10.44873 -17.19629 -14.74561 -9.811035 -12.74268 -11.875 -9.81543
646.75 -12.95264 -10.47705 -17.27441 -14.76611 -9.815918 -12.77344 -11.89844 -9.834473
647.56 -12.99121 -10.50098 -17.36426 -14.79199 -9.827637 -12.80811 -11.93457 -9.855957
648.38 -13.01758 -10.52344 -17.43848 -14.81299 -9.834473 -12.83789 -11.96387 -9.876465
649.19 -13.06201 -10.55859 -17.54297 -14.84131 -9.854004 -12.8833 -11.99854 -9.898438
650.00 -13.10742 -10.58496 -17.61719 -14.87305 -9.867188 -12.9126 -12.03906 -9.92334

450

T5 5E CONNECTED MID TAP  CONNECTED

Reverse Return LossForward Return Loss
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PoE Midspan Component Measurements
NEXT

Jack # Cap Jack # Cap 
Tuning Tuning

LC HC LC rev HC rev LC LC rev
min dist 2.57 1.48 5.69 1.96 min dist 9.37 9.59

where min 100.36 100.36 100.36 100.36 where min 20.80 18.36
50MHz -56.67 -51.95 -59.59 -51.94 50MHz -58.80 -59.04

100MHz -45.60 -44.49 -48.73 -44.98 100MHz -52.44 -52.86

0.50 -71.73437 -71.07031 -72.84765 -70.02343 -70.99218 -71.03125
637.82 -17.45801 -19.21679 -19.34375 -20.7998 -34.32226 -35.85546
638.63 -17.44433 -19.19629 -19.32715 -20.77929 -34.30859 -35.85938
639.45 -17.42871 -19.18262 -19.31445 -20.7539 -34.33398 -35.85351
640.26 -17.4082 -19.1543 -19.29688 -20.73047 -34.36132 -35.85742
641.07 -17.40234 -19.13183 -19.25879 -20.70703 -34.36523 -35.86914
641.88 -17.375 -19.1123 -19.24902 -20.6875 -34.37304 -35.87109
642.69 -17.36133 -19.09961 -19.23633 -20.66797 -34.38086 -35.87305
643.51 -17.34473 -19.07519 -19.2207 -20.64355 -34.39648 -35.85546
644.32 -17.31934 -19.0498 -19.17871 -20.61523 -34.41211 -35.88672
645.13 -17.30469 -19.02734 -19.15332 -20.59765 -34.40625 -35.87891
645.94 -17.28808 -19.01074 -19.14355 -20.57324 -34.44336 -35.88476
646.75 -17.2666 -18.99219 -19.125 -20.54785 -34.45117 -35.88281
647.56 -17.25 -18.96094 -19.09082 -20.52246 -34.4668 -35.90234
648.38 -17.22754 -18.94629 -19.08594 -20.50683 -34.47266 -35.90234
649.19 -17.21289 -18.93359 -19.05762 -20.48633 -34.47656 -35.88672
650.00 -17.19141 -18.90234 -19.02734 -20.45508 -34.49804 -35.90429

Common Mode  NEXT 45-12Common Mode  NEXT 45-36   

T5 5E CONNECTED MID TAP
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Jack # Cap Jack # Cap 
Tuning Tuning

LC HC LC rev HC rev LC HC LC rev HC rev
min dist 7.1 6.4 7.6 6.0 min dist 7.2 9.9 8.0 10.9

where min 101.17 101.17 101.17 101.17 where min 99.55 101.17 20.80 18.36
50MHz -59.44 -56.44 -59.80 -55.97 50MHz -56.92 -60.04 -57.55 -60.37

100MHz -50.22 -49.46 -50.72 -49.05 100MHz -50.25 -52.94 -51.75 -53.95

0.50 -71.55468 -71.30468 -71.59765 -71.50781 -70.30859 -70.53515 -71.83203 -70.51171
638.63 -23.71875 -26.92187 -26.40039 -26.92871 -25.50293 -28.86621 -33.37891 -35.50586
639.45 -23.70117 -26.91601 -26.39257 -26.91699 -25.49414 -28.875 -33.33398 -35.47656
640.26 -23.70117 -26.91797 -26.38867 -26.92383 -25.48633 -28.89941 -33.32031 -35.46289
641.07 -23.69433 -26.91601 -26.38184 -26.92773 -25.47461 -28.9248 -33.29492 -35.43164
641.88 -23.68652 -26.90722 -26.36035 -26.90918 -25.46582 -28.9414 -33.26172 -35.41992
642.69 -23.67969 -26.89746 -26.35254 -26.90918 -25.45117 -28.96679 -33.23437 -35.4043
643.51 -23.66797 -26.90136 -26.35156 -26.91504 -25.44922 -28.99121 -33.2168 -35.36914
644.32 -23.66015 -26.90625 -26.33886 -26.91406 -25.43457 -29.01464 -33.1875 -35.34765
645.13 -23.65723 -26.8955 -26.31933 -26.90527 -25.42675 -29.04492 -33.1582 -35.33594
645.94 -23.64551 -26.88477 -26.31348 -26.90918 -25.41504 -29.07324 -33.12304 -35.30859
646.75 -23.63672 -26.89355 -26.31543 -26.9248 -25.41601 -29.09961 -33.11132 -35.29687
647.56 -23.62891 -26.89062 -26.30176 -26.9248 -25.40234 -29.13476 -33.07617 -35.26758
648.38 -23.62305 -26.87988 -26.2793 -26.92285 -25.38965 -29.16406 -33.04296 -35.24219
649.19 -23.61523 -26.87988 -26.27246 -26.91992 -25.38086 -29.20215 -33.00781 -35.23046
650.00 -23.60449 -26.87988 -26.26953 -26.94043 -25.37695 -29.24023 -32.99609 -35.19922
450

Common Mode  NEXT 36-78   Common Mode  NEXT 36-12   
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PoE Midspan Component Measurements
Insertion Loss

Jack # Cap Jack # Cap 
Tuning Tuning

Pair 45 Pair 36 Pair 12 Pair 78 Rev Pair 45 Rev Pair 36 Rev Pair 12 Rev Pair 78
min dist -0.30 -0.28 -0.26 -0.31 min dist 0.30 0.30 0.27 0.32

where min 82.50 78.44 98.74 100.36 where min 82.50 80.06 99.55 79.25
50MHz -0.13 -0.11 -0.12 -0.09 50MHz -0.13 -0.11 -0.11 -0.08
100MHz -0.11 -0.13 -0.14 -0.09 100MHz -0.12 -0.11 -0.13 -0.09

637.82 -1.103699 -3.118408 -1.758484 -1.893127 -1.083923 -3.346069 -1.811035 -1.632385
638.63 -1.09967 -3.134277 -1.765137 -1.901062 -1.08197 -3.351074 -1.817322 -1.640564
639.45 -1.097534 -3.144409 -1.772827 -1.906433 -1.077515 -3.35498 -1.825623 -1.648193
640.26 -1.096924 -3.158325 -1.779419 -1.912354 -1.076477 -3.359985 -1.83374 -1.657104
641.07 -1.096985 -3.172607 -1.788818 -1.917053 -1.077087 -3.362671 -1.841248 -1.664307
641.88 -1.10022 -3.186523 -1.798767 -1.920959 -1.077759 -3.371338 -1.850952 -1.671692
642.69 -1.102966 -3.198853 -1.803833 -1.924438 -1.079102 -3.376831 -1.858032 -1.678467
643.51 -1.106567 -3.213135 -1.813721 -1.925903 -1.086426 -3.384644 -1.864319 -1.684143
644.32 -1.113464 -3.226563 -1.823975 -1.929077 -1.091797 -3.39209 -1.874512 -1.688416
645.13 -1.120728 -3.239014 -1.831665 -1.929199 -1.098877 -3.403442 -1.881897 -1.691956
645.94 -1.13031 -3.251343 -1.839844 -1.928894 -1.108032 -3.414429 -1.889709 -1.697083
646.75 -1.136902 -3.261719 -1.849976 -1.929077 -1.119263 -3.424561 -1.899902 -1.700256
647.56 -1.151978 -3.275513 -1.856873 -1.92572 -1.132324 -3.436646 -1.906067 -1.702271
648.38 -1.165161 -3.282715 -1.866882 -1.924072 -1.145264 -3.446899 -1.914001 -1.705139
649.19 -1.180176 -3.295776 -1.874512 -1.9198 -1.161316 -3.463013 -1.921753 -1.706604
650.00 -1.195251 -3.305664 -1.882141 -1.915894 -1.177856 -3.47522 -1.92981 -1.707764

450
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Summary:

• Midspans can support (from a cabling performance aspect) GbE with sufficient margin
(from cabling specifications)

• Midspans can support 4 wire pair power transmission

Next Step …
Place GbE / 4 wire pair power transmission for Midspan’s as an objective
for the study group


