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A Study on the PCB Design of a CAT. SE Modular Jacks
Employing Field Cancellation Techniques
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Abstract

In this paper, a method of canceling and suppressing differential mode crosstalk noise signals caused by
non-uniform coupling between two transmission lines in UTP (unshielded twisted pair) modular jacks is discussed.
Differential mode crosstalk noise signals in balanced transmission lines with UTP modular jacks were suppressed,
by applying field cancellation techniques to this modular jack. To verify an effectiveness of the field cancellation
techniques, 8 pin modular jacks were made, and the NEXT (Near End Crosstalk) losses were measured to prove
its applicability by the network analyzer(HP8720C) at 100 Mb/s.
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Tablé 1. Calculated values of capacitances between traces by Maxwell 3D parameter extractor.

A7 AAR L M2 pF)

Al 1 2 3 4 5 6 7 8

1 0.6450 -0.4370 -0.0422 -0.0171 -0.0101 -0.0124 -0.0073 -0.0113
2 ~0.4370 0.9580 -0411 ~0.0261 ~0.0122 -0.0112 -0.0064 ~-0.0062
3 ~0.0422 -0.4110 0.9200 -0.3430 -0.9470 -0.0462 -0.0055 -0.0092
4 -0.0171 -0.0261 -0.3430 0.9470 -0.4090 -0.0898 -0.0145 -0.0110
5 -0.0101 —-0.0122 -0.0242 ~0.4090 0.9490 —-0.3640 ~0.0713 -0.0212
6 -0.0124 -0.0112 ~0.0462 ~0.0898 ~0.3640 0.9460 -0.3330 -0.0412
7 -0.0073 —0.0064 -0.0055 -0.0145 -0.0713 -0.3330 0.9230 -0.4400
8 -0.0113 -0.0062 -0.0092 -0.0110 -0.0212 -0.0412 -0.4400 0.6480
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Table 2. Calculated values of inserting parastic capacitances by Maxwell 3D parameter extractor.

A BE AHAN-RL NS pF)

l 1 2 3 4 5 6 7 8
1 0 0 -0.3688 0.0090 | -0.0091 | -0.0286 0.0009 | -0.0091
2 0 0 0 0 -0.0139 | -0.3998 0 -0.0002
3 -0.3688 0 0 0 02642 0 -0.3275 0.0283
4 0.0090 0 0 0 0 -0.5274 | -0.0568 | -0.0137
5 -0.0091 | -0.0139 0.2642 0 0 0 0 -0.0501
6 -0.0286 | —0.3998 0 -0.5274 0 0 ~0.2918
7 0.0009 0 -0.3275 | -0.0568 0 0 0 0
8 -0.0091 | -0.0002 0.0283 | -0.0137 | -0.0501 | -02918 0 0
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Fig. 2. Field estimation in a Modular Jack using
field cancellation effect.
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Fig. 5. Measurement system for NEXT.
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Fig. 6. NEXT between pair 4 & 5 and pair 7 & 8.
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Fig. 7. NEXT between pair 1 & 2 and pair 4 & 5.
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Fig. 10. NEXT between pair 1 & 2 and pair 7 & 8.
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