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( Introduction

* The shielding effectiveness of multiple-shield cables with arbitrary terminations is analyzed via a transmission-line model

 Shields are imperfect conductors and external magnetic and electric fields can penetrate into the interior regions of the cable

* Increasing the number of shields of a cable might improve the shielding performance; however, a cable with multiple shields may perform similar to or in some cases worse than a cable with a single shield
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Assuming N shields, the outer to inner shields are indexed as 0, 1, 2, ..., N-1 and then the differential
equations for the voltage and current on the 0 shield (outermost shield) are given by
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We will consider one source at a time [1] and then apply a superposition of results for the final value of
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The ditferential equations for the voltage and current on the inner conductor of the braided cable are
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* Loss effects associated with propagation down the cable length are
included in the transmission line models
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* Shields close: the cable behaves

the same or worse than the
single-shield case -> Little or no

=o= Experiment ' ' ' ' ' improvement is obtained by
0 50 100 150 200 250 300

0 100 200 300 100 200 300 F MH adding a second shield SAND NUMBER SAND
\ - Frequency (MHz) Frequency (MHz) / reduency (V) 5 k /

This work was supported in part by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000

v
-

[2] S. Campione et al., Progress in
Electromagnetics Research C 65, 93-102 (2016)

= TL model
=o='Experiment

o
<

=TT, model

Shielding effectiveness (dB)
N
=
Shielding effectiveness (dB)
Shielding effectiveness (dB)

~
S

-



mailto:wllangs@sandia.gov
mailto:lkwarne@sandia.gov
mailto:libasil@sandia.gov
mailto:sncampi@sandia.gov

