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Abstract— The existing IEEE-STD 1128 on “Recommended
Practice for RF Absorber Evaluation in the Range of 30
MHz to 5 GHz” was published in 1998. The standard has
been referenced frequently and used as a guide for RF
absorber evaluations. The document has several aspects
which need updating, including the frequency range of
coverage, requirements for newer test equipment, advances
in test methodologies and material property evaluation,
measurement uncertainty considerations, and absorber
high power handling and fire testing requirements. The
working group is divided into task groups and is in the final
stage of collecting inputs from these subgroups. The next
step is to consolidate the inputs and produce a draft
standard for a wider distribution before being submitted for
balloting. The subgroup contributions can be found on the
IEEE imeetcentral website (https://ieee-
sa.imeetcentral.com/p1128). The sections which have
received substantive updates include bulk material
measurements, instrumentation, absorber reflectivity
measurements, and power handling test. In this paper, we
will provide some detailed discussions on the planned
updates from these contributions. For areas which did not
receive sufficient input, the working group plan to table
those topics for future considerations.

Index Terms—IEEE Std 1128, Absorber Evaluation,
Standards Development, Anechoic Chamber.

L INTRODUCTION

The IEEE Std 1128, titled "Recommended Practice for RF
Absorber Evaluation in the Range of 30 MHz to 5 GHz" [1],
has been undergoing development for several years. This
update is jointly sponsored by the IEEE EMC Society and APS
Society. The working group responsible for the update has been
tasked with revising various aspects of the original 1998
document. The IEEE Standards Association (SA) classifies its
publications into four categories based on their policies and
procedures [2]:

e Standards: These documents include

requirements.
e Recommended practices: These documents present
procedures and preferred positions by the IEEE.

mandatory

e Guides: These documents suggest alternative
approaches to good practice without making clear-cut
recommendations.

e Trial-Use documents: These publications are effective
for a maximum of three years and can belong to any of
the above categories.

The TEEE Std 1128 falls under the recommended practice
category; therefore, the application of the test methods is not
mandatory. In accordance with the TEEE EMC Society's
convention of including the frequency range in titles of their
standards, the working group has decided to change the
frequency coverage to 40 GHz or higher. Consequently, the title
will be changed to “Recommended Practice for RF Absorber
Evaluation in the Range of 30 MHz to 40 GHz.” While many
of the methods described in the standards can be applied to
applications above 40 GHz, the working group has agreed that
these methods will be clearly identified within the body of the
standard, irrespective of the frequency range mentioned in the
document title.

The initial Project Authorization Request (PAR), which
officially initiates a project under the IEEE SA, was approved
in 2017. Following the approval, the working group was formed,
and discussions regarding the scope and update plans took place.
The working group was divided into seven subgroups, focusing
on areas such as test methods, material properties
measurements, power handling, and instrumentation. Although
there was a desire to refresh the document expediently, progress
was hindered during the COVID-19 pandemic due to a lack of
specific inputs from the subgroups. Recognizing that the project
would not meet the 2022 deadline, a two-year extension was
requested in October 2021, with the intention of increasing
activity and producing a votable draft within the next two years.
This extension was approved by the IEEE in November 2021.

Since then, regular meetings have been held, primarily via
online meetings or in-person (often in conjunction with the
annual AMTA symposium). We are pleased to report
significant progress in the renewed effort. The working group
has now reorganized into the following subgroups for the final
stage of completing their contributions:

e  Power handling of absorbers and fire test

e  Measurement techniques, including the NRL arch
method and coaxial reflectometer method, along with
considerations for evaluations above 40 GHz.

¢ Measurement uncertainty

e Instrumentation



e  Material properties measurement

These subgroups have submitted their respective documents
to the imeetcentral website (https://ieee-
sa.imeetcentral.com/p1128/), which is used for version control
and management of contributions. At the time of writing, the
secretary of the working group is in the initial phase of
consolidating these contributions into a single document that
aligns with the IEEE standards style template. Once this
consolidation is complete, a small editing group will begin
working on the first draft, which will be circulated within the
working group and prepared for the next balloting stage.

While not all the initially proposed changes can be
accommodated in this current revision, the most significant
ones will be included in the upcoming draft. The purpose of this
article is to provide an update on the specific updates being
made to the IEEE Std 1128.

II.  SPECIFIC UPDATES

A. Power Handling

This particular section is a new addition to the IEEE Std
1128. Power Handling testing is conducted to ensure that the
temperature of an absorber component remains within the
material's specified limit, preventing it from igniting when
exposed to electromagnetic (EM) energy. The testing procedure
follows similar guidelines as outlined in MIL-STD-461G [3] for
immunity testing during EMC measurements. In this case, a
transmitting antenna is set at a specific distance from the tip of a
representative absorber piece. To monitor temperature changes
during the tests, temperature sensing devices such as dielectric
thermocouples (inserted into the absorber cones) or infrared
cameras (for surface temperature) can be utilized. It is crucial to
determine the frequency and temperature threshold before
initiating the testing process.

Various industry specifications already exist for
flammability ratings, and these will be incorporated into the new
draft. These specifications include NRL Report 8093 (Tests 1, 2,
3,4, and 5) [4], DIN EN ISO 11925-2 [5], DIN EN ISO 4589-2
[6], and UL 94 (UL 94-5VA, UL 94-5VB, UL 94 HBF) [7]. A
concise description of each specification will be provided,
accompanied by appropriate references. In keeping with the
recommended practice type of document, the applicability of the
different specifications will be given. For Example, the often
quoted NRL Report 8093 is to be used with polyurethane foam
based materials, and technically for polyurethane foams of
certain densities.

B. Measurement Techniques

This section specifies the absorber reflectivity measurement,
including the Low-frequency Coaxial Reflectometer (LCR)
method (using a shorted rectangular cross section coax cable, as
shown in Fig. 1), NRL arch method for bi-static reflectivity
measurement (Fig. 2), or enclosed-waveguide measurement.
Updated procedures are included, reflecting the more prevalent
use of Vector Network Analyzers (VNAs) for this type of
measurements compared to when the 1998 edition was
originally published. Because the measurements are typically
performed using a VNA, time domain gating has also become

widely adopted in practice. The document provides a more
detailed discussion on the time domain gating algorithm and
guidance on the gating parameters and their effects on the
measurement data.

Some additional information is also included regarding the
applicable frequency ranges, for example, the effect of higher
order modes in the LCR.

Vector
Network
Analyzer

Fig. 1 Low-frequency coaxial reflectometer measurement test
setup.

Fig. 2 NRL arch measurement test setup.

C. Measurement Uncertainty

There was a significant push to include a thorough discussion
on measurement uncertainty within their respective
measurement techniques section, outlining specific contributors
and methods for evaluation. However, due to insufficient
contributions from the working groups, it was decided to scale
back the scope and offer a more generalized overview of
measurement uncertainty for absorber measurements. While this
compromise may not be ideal, it represents a valuable addition
and establishes a template for future updates in this area.

D. Instrumentation

The 1998 edition of IEEE Std 1128 contains extensive
discussions on superheterodyne radio receivers and spectrum
analyzers, but these discussions are not specifically tailored to



the measurement of RF absorbers. In the updated section, there
is a shift in focus towards Vector Network Analyzers (VINAs)
and S-parameter measurements, as they serve as the fundamental
basis for most transmission and reflection measurements related
to absorber testing. The updated discussions in the standard
provide a high-level overview of the topic, while leaving more
detailed discussions on these general-purpose instruments to be
covered in open literature and vendor technical notes.

E. Material Property Measurement

While the 1998 edition of IEEE Std 1128 includes a brief
section on measuring RF properties of bulk materials using
transmission measurements, the new section significantly
expands on this topic with a more comprehensive treatment. The
updated section delves into the theoretical background and
provides detailed procedures for various measurement methods,
including the coaxial airline, stripline, and rectangular
waveguide methods for guided waves, as well as the focused
beam method for free-space measurements. Additionally, there
are plans to incorporate test procedures using the time domain
measurement method.

This enhanced coverage is a much-needed and highly
welcomed addition to the IEEE Std 1128. Bulk material
properties evaluation plays an important role in the assessment,
design, and evaluation of electromagnetic absorbers. Therefore,
the expanded section fills an important gap and provides
valuable insights into this crucial aspect of absorber evaluation.

III. SUMMARY AND CONCLUSION

The IEEE Std 1128 is currently undergoing considerable
updates to enhance its content. These updates include notable
additions, such as the inclusion of power handling tests and
discussions on measurement uncertainty. Existing sections are
also receiving important updates to incorporate more detailed
instructions on utilizing modern tools like vector network
analyzers and implementing post-processing techniques such as

time domain gating. The document is also going through the
process to remove much academic-oriented content to focus on
providing practical recommendations and guidance for
performing absorber measurements. The emphasis is on
providing a set of guidelines for practitioners. Furthermore, the
measurement procedures for absorber reflectivity and bulk
material properties are undergoing revisions to ensure they
align with current industry practices. Notably, the section on
material property measurements is being greatly expanded. This
expanded section will include comprehensive discussions on
various types of guided wave structures as well as the free-space
measurement method.

The working group is actively engaged in the consolidation
process to bring together contributions from various subgroups.
The aim is to provide a draft document in the upcoming months,
followed by a balloting version shortly thereafter. The working
group is making diligent efforts to move the project forward.
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