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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOFT FERRITE MATERIAL CLASSIFICATION

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of the IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Avallable Specrflcatlons (PAS) and Guides (hereafter referred to as “IE|cat|on(s)“) Their
prepargtt d ° p ee-mterestef] e-subjeqt dealt with

may pa t|C|pate in th|s preparatory work Internatlonal governmental and non-governpiental organizations liaising
with thg IEC also participate in this preparation. IEC collaborates closely with the fnternafional. Orgahization for
Standafdization (ISO) in accordance with conditions determined by agreement b izations.

2) The forfnal decisions or agreements of IEC on technical matters express, as ne € >rnational
consengus of opinion on the relevant subjects since each technical co € S i bn from all
interested IEC National Committees.

3) IEC Puplications have the form of recommendations for internatio e C National
Commiftees in that sense. While all reasonable efforts are made to~ensure\that, th i ent of IEC
Publicafions is accurate, IEC cannot be held responsible fo y_in_which_they are used |or for any
misintefpretation by any end user.

4) In ordefr to promote international uniformity, IEC National| Commjttees{ nderta to apply IEC Rublications
transpafently to the maximum extent possible i in their nation 2gi icati . i te between
any |IEQ Publication and the corresponding na | indi in the latter.

5) IEC proyvides no marking procedure to indic equipment
declarefl to be in conformity with an IEC Publi

6) All usens should ensure that they have the I3 U

7) No liabllity shall attach to IEC or its directars, employe€es;” se or agents including individual gxperts and
membefs of its technical committees and IEC Na Comnitte€s for any personal injury, property|damage or
other dgmage of any nature what ther dire indirect, or for costs (including legal fees) and expenses
arising put of the publication, i pon, this leC Publication or any other IEC Publicatipns.

8) Attentig f i is publication. Use of the referenced pullications is
indispepsable for the cofrect a

9) Attentidn is dra elements of this IEC Publication may be the subjelct of patent
rights. |[EC shall ing any or all such patent rights.

Internatignal Sta s, been prepared IEC technical committee 51: [Magnetic

components and i

This sec iti d replaces the first edition published in 1995. This edition

constituté i

This edit i e following significant technical changes with respect to the|previous

edition:

a) the scope has been reviewed;

b) the column of temperature coefficient of SP class ferrite material has been omitted;

c) the measuring frequency for relative loss factor of SP class has been specified;

d) the parameters of SP class has been coordinated with IEC 60401-3.

The text of this standard is based on the following documents:

FDIS Report on voting
51/832/FDIS 51/838/RVD

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result 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

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
+ amended.

A bilingua
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SOFT FERRITE MATERIAL CLASSIFICATION

1 Scope

This International Standard specifies classification rules for soft ferrite materials used in inductive
components (inductors and transformers) fulfilling the requirements of the electronic industries.

This standard addresses the following purposes for ferrite suppliers and users:

— cross-reference between materials from multiple suppliers;
— assistance to customers in ||nrlprqf;mrling the puhlithrl technical da’rmmlngnes when

comppring multiple suppliers; \

— establishing uniform benchmarks for suppliers for performance pment of
matefials.

— guidahce to customers in selecting the most applicable material fo
— setting of nomenclature for IEC standards relating to ferrite;

The numg propertigs) of the
related m i ion™ e core specification is
not always easy or possible.

Every detailed material and core specification § - pon between the usgr and the
manufaciurer.

2 Normative references

The folloying referenced docurr e.indi g for the application of this document. For
dated references, only t [ ¢ ition of the
referencgd document (

IEC 60050-221:/
materialsland compa

:|Magnetic

IEC 6040
Guideling
inductor

lature for cores made of magnetically soft ferriteg — Part 3:
ata appearing in manufacturers’ catalogues of transfoymer and

3 Tern

For the purposes document, the terms and definitions in Tables 1, 2 and 3 are defined in

IEC 60050-221.

4 Classification
4.1 Material classification

Soft ferrite materials may be classified by the following basic parameters:

— initial permeability and the relevant operation frequency and/or applicable maximum
frequency;

— initial permeability as a function of the temperature;
— applicable maximum flux density and/or amplitude permeability;
— power loss at a given frequency, temperature and flux density;

— normalized impedance at a given frequency.
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4.2 Main classes
Soft ferrite materials may be divided into three main classes identified by two letters as follows:

— class IS materials are for use at a.c. low flux density as impedances in interference
suppression (EMI) applications;

— class SP materials are for use at low flux density in signal processing applications;
— class PW materials are for use at high flux density (power application).
4.3 Subclasses

Each main class is divided into subclasses identified by two letters and a s9r>ial\number.

Ferrite mpnufacturers’ catalogues may indicate more than one class intg whi m\atg'ial grade
can fall, where desired.

5 Soft|ferrite material classes

5.1 Materials used as impedances in interference suppres ations (1§ class)

These materials are mainly used in the shape of rods band chokefs, bobbin

cores and rings. The relevant subclasses are givén i
Table 1 -1S cl errite:m
Frequency® Ng

alized Initi:_ll.t ) Curie tenmperature
Subclasses Q\ pedance permeability 1
(\ Hi ok
Hz >

131 [\ 300, (] 250 J <100 > 300

1I§2a 50
192 /\ S 30% >40 100 - 2 000 200 {300

IS3a \\/\ 2 40
e (\\mo\ \> > 30 100 - 2 000 100 {250

1I§4a = 30
1S4b 3 > 20 100 - 2 000 100 1 250

I§5a 2 30
IS5h_ \X\})\) > 20 2000 - 6 000 100 {250

IY6a > 30
1dob \ \>3 >0 2000 - 6 000 100 { 150

I97a > 20

el ) 1 > %0 2000 - 6 000 100 { 150
|98 >20

1585 1 > 10 6 000 - 10 000 700 - 150
IS9a > 10

1596 0,5 S 5 10 000 - 15 000 > 100

The frequency is the measuring frequency of the normalized impedance.
Measured on a bead @5 mm x @2 mm x 10 mm and at temperature of 25°C.

ui is measured at < 10 kHz, < 0,5 mT. g; is for reference only, indicating typical values seen. y; is not a
fundamental parameter for class IS materials.



https://iecnorm.com/api/?name=6c4996f2a0765673e9c92f64ee4fbe39

-6 -

5.2

61332 © IEC:2005(E)

Materials used mainly in low flux density applications (B < 5 mT) (SP class)

These materials are mainly used in the shape of ring-cores, pot-cores, EP-cores, RM-cores and

E-cores. The relevant subclasses are given in Table 2.

Table 2 — SP class ferrite materials

Initial Relative loss Frequencyb) Curie temperature

Subclasses permeability® factor® tand/u, Tc

# x10~° MHz °C
SP1 <100 50 - 150 10 > 300
Sp2 100400 2030 4 250
sp3 400 - 800 15 - 50 0,1 A o~ \150
sp4 800 - 1 200 1-10 01 > 120
sps 1200 - 2 000 1-10 04 >M20
spe 1200 - 2 500 2-7 01 N N o
sp7 1500 - 2 500 3.5 &\Q\\\\ \ > 150
sps 2 500 - 3 500 2-10 @ > 130
sp9 3500 - 6 000 <15 () 0,1~/ > 120
sP{10a 6 000 - 8 000 < ] 0,0 > 120
SP{10b 6 000 - 8 000 {\ <A0 0 > 120
spPli1a 8 000 - 12 000 < N > oo
SP{1b 8 000 - 12 000 < 0.01 > 100
sPf12a 12 000 - 16 000 6 0,01 > 1oo
SPfi2b 12 000/\16 000 Qs%q 0.01 > 100
SH13 16 000 - 0,01 > 1oo

2) ui and tand/u; are measurediat 2 °C
®) The frequency is tyé\Qea uring fr ncy.for t Slyl

NOTE Size of theks\yc)/e\%\qﬂo m ba\mm\4 mm.

5.3 Materials use

These m
EER-cor
subclas

igh/flux density applications (PW class)

in the shape of RM-cores, EFD-cores, ER-cores, ETD-cores,
, ring-cores and cores for planar applications. The

relevant
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