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Ethernet Crosstalk Effects Due to Water-Tight Connector Configuration
Abstract


A test was run to determine the effects of pin choice on an Ethernet signal through a water-tight connector.  Two configurations were constructed and tested using a Fluke4300 diagnostic tester.  Tests were run for 10Base-T parameters and 100Base-TX parameters.  The results suggested that any possible effects from the alternate configurations were small.  It was concluded that there is negligible benefit to using an alternate configuration.
Description


Upon reading Wood-Hole’s ODI Report as to whether or not there would be any benefit in changing from the configuration used by ODI to one that placed the signals on absolutely opposite pins on the connector.

The natural parameters to monitor were the Near End Cross-Talk (NEXT) and the Near End Cross-Talk at the Remote (NEXT @ Remote).  These parameters quantify the crosstalk in a normalized signal to crosstalk ratio.  The Headroom Parameter is the worst of these margins, and sums up the performance of the channel in terms of crosstalk.

Test Setup

For this test, two short lengths of CAT5E cable were used.  The first cable had an RJ-45 connector on one end and gold plated pins on the other.  The end with the RJ-45 connector was attached to the Fluke’s Remote.  The second cable had an RJ-45 connector attached to one end and the wires on the other end were soldered into the soldercup side of the water-tight connector.  This was the female connector.  The RJ-45 connector was connected to the Fluke’s Main Tester.  The two cables were connected at the water-tight connector.  The pins functioned as the male side of the connector.

The following pictures show how the physical Ethernet channel was set up.
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Figure 1:  (From left to right)  The Remote, physical Ethernet channel, and Main Tester
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Figure 2: The water-tight connector
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Figure 3: The pins inserted into the water-tight connector
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Figure 4:  Solder connections made to the female side of the water-tight connector.  This configuration was used in tests 3 and 4.
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Figure 5:  Physical Ethernet channel Schematic.
Test Results

The Following table contains the results of the tests.
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Figure 6:  Test results for crosstalk in the physical Ethernet channel.


In tests 1 and 2 pin-outs on the connector were made as like those in Woods-Hole’s ODI test document.  The white/green wire is connected to pin 3, the green wire is connected to pin 4, the white/orange wire is connected to pin 7, and the orange wire is connected to pin 8.  Figure 7 shows the layout of the connector.
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Figure 7:  MARS Standard Connector layout for tests 1 and 2


In tests 3 and 4 the pin-out on the connector was modified to the keep the signal pairs on opposite sides of the connector (alternate layout).  The white/green and green wires remained on pins 3 and 4.  The white/orange wire was moved to pin 9 and the orange wire was moved to pin 10.  The layout is shown in figure 8.

Figure 8:  Alternate Connector layout for test 3 and 4

Discussion

According to the 10Base-T standards the results of tests 1 and 3 show a slight improvement in the headroom with the alternate layout.  The improvement is 3.2 dB more margin.  This improvement represents 8% of the Headroom.  Tests with the 100Base-TX standards did not show the same improvement.  The Headroom decreased from test 2 to test 4.  The margin was 1.6 dB less with the alternate connector layout.  The decrease represented 8% of the Headroom.
Conclusions

The effects of connector layout on crosstalk are negligible.  It is also difficult to discern whether or not the effect is positive or negative.  It is reasonable to conclude that crosstalk does not need to be strongly considered in deciding between these two connector layouts.  It may be easier to stay with the MARS standard pin-out tested by Woods-Hole.
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Test#�
Standard�
Headroom�
NEXT Margin�
NEXT at Remote Margin�
�
1�
10Base-T�
35.2 dB�
38.7 dB�
35.2 dB�
�
2�
100Base-TX�
20.8 dB�
23.6 dB�
20.8 dB�
�
3�
10Base-T�
38.4 dB�
38.4 dB�
40.4 dB�
�
4�
100Base-TX�
19.2 dB�
22.6 dB�
19.2 dB�
�
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