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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GYROMAGNETIC MATERIALS
INTENDED FOR APPLICATION AT MICROWAVE FREQUENCIES -
MEASURING METHODS FOR PROPERTIES

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com; rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to 9roi ote
international co-operation on all questions concerning standardization in the electrical and electronic fie.ds. n
this end and in addition to other activities, IEC publishes International Standards, Technical Spec.icat »ns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrad ‘o a. “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comn ‘ctee nt<rested
in the subject dealt with may participate in this preparatory work. International, governmen.al and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC <ollaborates closely
with the International Organization for Standardization (ISO) in accordance with conditicns determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly <s po. sible, an international
consensus of opinion on the relevant subjects since each technical committe~ ha. r_presentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and . < accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wcv i=.which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Comm. tee: undertake to apply IEC Publications
transparently to the maximum extent possible in their na’‘ona ana regional publications. Any divergence
between any IEC Publication and the corresponding national o1 *egiunal publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. '»-ependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bc ies.

6) All users should ensure that they have the latesi edit an of this publication.

7) No liability shall attach to IEC or its direrw: >, ei..ployees, servants or agents including individual experts and
members of its technical committees and 'F.C ilational Committees for any personal injury, property damage or
other damage of any nature whatsoe ‘er, =liether direct or indirect, or for costs (including legal fees) and
expenses arising out of the public tioi.. use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the No:me.ve references cited in this publication. Use of the referenced publications is
indispensable for the correct ¢ «plication of this publication.

9) Attention is drawn to the pnssibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shill nct be held responsible for identifying any or all such patent rights.

DISCLAIMEFR

This Coniso. dated version is not an official IEC Standard and has been prepared for
user convunience. Only the current versions of the standard and its amendment(s)
are to'be cornsidered the official documents.

~his Conolidated version of IEC 60556 bears the edition number 2.1. It consists of the
second edition (2006-04) [documents 51/850/FDIS and 51/859/RVD] and its amendment 1
(2016-03) [documents 51/1064/CDV and 51/1089A/RVC]. The technical content is
identical to the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60556 has been prepared by IEC technical committee 51:
Magnetic components and ferrite materials.

This second edition is a consolidation of the first edition and its amendments 1 and 2.
It includes editorial improvements as well as improvements to the figures.

This standard is to be read in conjunction with IEC 60392.
The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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GYROMAGNETIC MATERIALS
INTENDED FOR APPLICATION AT MICROWAVE FREQUENCIES -
MEASURING METHODS FOR PROPERTIES

1 Scope

This International Standard describes methods of measuring the properties used to specify
polycrystalline microwave ferrites in accordance with IEC 60392 and for general use in ferrite
technology. These measuring methods are intended for the investigation of materials,
generally referred to as ferrites, for application at microwave frequencies.

Single crystals and thin films generally fall outside the scope of this standard.

NOTE 1 For the purposes of this standard, the words “ferrite” and “microwave” are used in a broad sense:

— by “ferrites” is meant not only magneto-dielectric chemical components having a spinel crystal structure, but
also materials with garnet and hexagonal structures;

— the “microwave” region is taken to include wavelengths approximately between 1 m and 1 mm, the main interest
being concentrated on the region 0,3 m to 10 mm.

NOTE 2 Examples of components employing microwave ferrites are non-reciprocal devices such as circulators,
isolators and non-reciprocal phase-shifters. These constitute the major field of application, but the materials may
be used in reciprocal devices as well, for example, modulators and (reciprocal) phase-shifters. Other applications
include gyromagnetic filters, limiters and more sophisticated devices, such as parametric amplifiers.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendment) applies.

IEC 60050-221, International Electrotechnical Vocabulary (IEV) — Part 221: Magnetic materials
components

IEC 60205:2006, Calculation of the effective parameters of magnetic piece parts

IEC 60392:1972, Guide for the drafting of specifications for microwave ferrites

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-221 apply.

4 Saturation magnetization My

4.1 General

Saturation magnetization is a characteristic parameter of ferrite materials. It is widely used in
theoretical calculations, for instance in computation of tensor permeability components (see
IEC 60050-221). In a variety of microwave applications, saturation magnetization determines
the lower frequency limit of the device, mainly due to the occurrence of so-called low-field
loss when the material is unsaturated.



