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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

The National Electrical Manufacturers Association (NEMA) Standards and guideline publications, of which
the document contained herein is one, are developed through a voluntary consensus Standards
development process. This process brings together volunteers and/or seeks out the views of persons
who have an interest in the topic covered by this publication. While NEMA administers the process and
establishes rules to promote fairness in the development of consensus, it does not write the document
and it does not independently test, evaluate, or verify the accuracy or completeness of any information or
the soundness of any judgments contained in its Standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, express or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual
manufacturer or seller’s products or services by virtue of this Standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed
by any person or entity to someone else. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstances. Information and other Standards on the topic
covered by this publication may be available from other sources, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health or safety-related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

In December 1985, the NEMA Electronic Wire and Cable Technical Committee decided to evaluate
transfer impedance test procedures. The goal was to establish measurements of shield effectiveness that
would provide correlation among manufacturers and end-users. A series of four round robin test
programs were performed in conjunction with technical discussions about the merits of different test
procedures. This program led to the development of a NEMA Transfer Impedance Test Procedure. The
test program and discussions are summarized below.

First Round Robin Test—Results published in minutes of NEMA Ad Hoc Task Force on Transfer
Impedance Testing, April 8, 1986. Six manufacturers tested the transfer impedance of coaxial and twisted
pair samples shielded with copper tubes. No specific test method was called out, but MIL-C-85485 and
the terminated triaxial fixture were the only procedures used. Correlation between test facilities and
methods was sufficient to encourage testing of production cables rather than lab constructions.

Second Round Robin Test—Final results published in the minutes of the NEMA Electronic Wire and
Cable Technical Committee Meeting, December 10, 1986. Samples of RG-213 and RG-58 from one lot of
one source were evaluated by eight manufacturers. Correlation was not good. In some cases, the same
manufacturer got varying results on the same cable type. The frequency limitations of both the terminated
triaxial and the MIL-C-85485 methods became obvious.

Third Round Robin Test—Results published in Conference Report of Ad Hoc Task Force on Transfer
Impedance Meeting, September 28,1987. Samples of RO-58 and RG-213 shielded with a steel tube were
prepared by Belden and tested by seven manufacturers. This shielding was chosen because its transfer
impedance could be calculated. Each company prepared its samples for testing per MIL-C-85485. After
testing, these samples were circulated to other participants in the program. The data showed that
different facilities got close results on the same samples. This implied that measurement equipment was
not the significant source of the errors. This was no surprise because this transfer impedance
measurement is an insertion lost test. The data demonstrated the theoretical upper frequency limit of the
MIL-C-85485 method as described in the referenced paper by A. Martin and M. Mendenhall. That paper
and additional testing by the Task Force suggested that the upper frequency limit could be extended from
30 MHz to 100 MHz by testing shorter samples. The most significant source of error in the test was
determined to be sample preparation.

Fourth Round Robin Test—Results published in the Conference Report of Ad Hoc Task Force on
Transfer Impedance Meeting, March 9, 1988. Spectra-Snip built MIL-C85485 type 1/3 m transfer
impedance fixtures. These were submitted as a Standard for measurement. Four companies tested the
fixtures and the correlation up to 100 MHz was excellent. The data established that different test facilities
testing identically constructed stable devices would achieve the theoretical results.

Conclusion—This procedure is an effective tool for comparing shield effectiveness. Different shields over
the same core, coaxial and twisted pairs, can be quantified and ranked logically. Results are repeatable.
However, the method does have inherent limitations, but within its range, results can be verified with
other test methods. This procedure is recommended as an efficient, effective means of evaluating cable
shield performance.
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This Standards Publication input of users and other interested parties has been sought and evaluated.
Inquiries, comments, and proposed or recommended revisions should be submitted to the concerned
NEMA product subdivision by contacting the:

NEMA Technical Operations Department
National Electrical Manufacturers Association
1300 North 17th Street, Suite 900

Rosslyn, Virginia 22209
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Scope

This Standard is intended to provide a reliable surface transfer impedance test method for coaxial cables
and shielded multiconductor cables over the frequency range from DC to 100 MHz.
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