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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH FREQUENCY INDUCTIVE COMPONENTS -
ELECTRICAL CHARACTERISTICS AND MEASURING METHODS -

Part 2: Rated current of inductors for DC-to-DC converters

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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 Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are 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 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 62024-2 has been prepared by IEC technical committee 51: Magnetic components, ferrite
and magnetic powder materials.

This third edition cancels and replaces the second edition published in 2020. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) extension of scope by increase of range of rated current from 22 A to 125 A;

b) extension of scope by increase of footprint limitation from 12 mm X 12 mm to 625 mm?;
c) addition of upper current limitation for lcLass B, lcLass ¢ and lcLass b board to Table 1;

d) revised application examples for Table 1;

e) addition of wire size references for current ranges between 22 A <1< 125 A to Table 2;
f) addition of crimp terminal references to Table 2;

g)

addition of thermal camera method.
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The text of this international standard is based on the following documents:

FDIS Report on voting
51/xxxx/FDIS 51/xxxx/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at https://www.iec.ch/members_experts/refdocs. The main document types developed by IEC
are described in greater detail at https://www.iec.ch/standardsdev/publications.

A list of all parts of IEC 62024 series, published under the general title High frequency inductive
components — Electrical characteristics and measuring methods can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
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HIGH FREQUENCY INDUCTIVE COMPONENTS -
ELECTRICAL CHARACTERISTICS AND MEASURING METHODS -

Part 2: Rated current of inductors for DC-to-DC converters

1 Scope

This part of IEC 62024 specifies the measuring methods of the rated direct current limits for
small inductors as defined below.

Standardized measuring methods for the determination of ratings enable users to accurately
compare the current ratings given in various manufacturers’ data books.

This document is applicable to leaded and surface mount inductors with dimensions according
to IEC 62025-1 and generally with rated current less than 125 A, although inductors with rated
current greater than 125 A are available that fall within the dimension restrictions of this
document (no larger than a 625 mm? footprint). These inductors are typically used in DC-to-DC
converters built on PCBs, for electronic and telecommunication equipment, and small size
switching power supply units.

The measuring methods are defined by the saturation and temperature rise limitations induced
solely by direct current.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-1:2013, Environmental testing — Part 1. General and guidance
3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

DC saturation limited current

allowable value of DC current for which the decrease of the inductance is within the specified
value

3.2

temperature rise limited current

allowable value of DC current for which the self-generation heat of the inductor results in
temperature rise within the specified value

4 Standard atmospheric conditions

4.1 Standard atmospheric conditions for testing
Standard atmospheric conditions for testing shall be as follows (see 4.3 of IEC 60068-1:2013):

— temperature: 15 °C to 35 °C;
— relative humidity: 25 % to 75 %;
— air pressure: 86 kPa to 106 kPa.
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In the event of dispute or where required, the measurements shall be repeated using the referee
temperatures and such other conditions as given in 4.2.
4.2 Reference conditions

For reference purposes, one of the standard atmospheric conditions for referee tests taken from
4.2 of IEC 60068-1:2013 shall be selected and shall be as follows:

temperature: 20 °C + 2 °C;
relative humidity: 60 % to 70 %;
air pressure: 86 kPa to 106 kPa.

5 Measuring method of DC saturation limited current

5.1 General

When alternating current in which DC current is superimposed is supplied to an inductor, the
inductance of the inductor decreases according to the DC current value.

In a typical application, the saturation current results from the peak current of the superposition
of AC on DC current. In this document, the saturation current is measured as DC current
offsetting a small signal AC current.

NOTE It is not practical to set a standard for AC saturation limited current, because there is an unlimited number
of different ways to apply AC current in an application. Therefore, manufacturers and users have generally defined
DC saturation limited current as a common point of reference. This document does the same.

5.2 Test conditions

Unless otherwise specified in the detail specification, the test conditions shall be in accordance
with Clause 4.

NOTE The variation of the value of DC saturation limited current, as a function of temperature, is dependent on the
magnetic material and the structure of the magnetic core of the inductor. However, measurement of DC saturating
currents at elevated temperatures is generally not practical for inspection purposes. Therefore, the measurement at
room temperature as provided by this document is generally applied for specification purposes. De-rating curves
indicating variation of DC saturation limited current as a function of maximum operating temperature of the inductor
can be generated. These curves can be used to correlate the DC saturation limited current at room temperature to
the DC saturation limited current at typical operating temperatures. In some cases, it will become necessary for the
manufacturer and user to agree on an additional specification at a high temperature such as 85 °C, 105 °C or 125 °C.

5.3 Measuring circuit and calculation
5.3.1 Measuring circuit
The measuring circuit is as shown in Figure 1.

DC superimposed current supply

()
NI

Virtual ground

Specimen I

Rs C}_{ —_— C RI’ i-
—o— M
C — C —
z =
osc ) Vi g Y
jé —~ 1 +
Yo ) By

é IEC«



202
203
204

205
206
207
208
209
210

211
212
213

214
215
216

217
218

219

220

221
222

223

224
225

226

227

228

229

230

231

232

233

234

235

236

237
238

239
240

241

51/1435/CDV 9 IEC CDV 62024-2 © IEC 2023

Key

Components

R source resistor R = R

R, range resistor R = R,

\2 voltmeter

V, voltmeter

E, RMS voltage value measured by voltmeter V4
E, RMS voltage value measured by voltmeter V,
Eg RMS voltage value of source

C DC current blocking capacitor

Supplies

Js frequency of source

I, supplied current to range resistor

I, supplied current to specimen

=1

Figure 1 — Inductance measuring circuit under application of
DC saturation condition

5.3.2 Calculation

Voltages E; and E, shall be measured when frequency f; and voltage E of the signal generator

are supplied in accordance with the detail specification, and an initial value of the inductance
shall be calculated by the following formulae.

Ey —E;
Z =—=
S ALE R

Z, =|Z,|cosB + j|Z,|sinf

Zy = Ry + jXy
L, = Xx - Xx
o 2rfg
where
R, is the resistance of the specimen;

X,  is the reactance of the specimen;

is the impedance of the specimen;

is the equivalent series inductance of the specimen,;
E, is the applied voltage to the specimen;

E, is the applied voltage to the range resistor (= /R);
o is the phase angle of the complex impedance

5.4 Attachment jig of inductor

The attachment jig of the specimen shall be specified in a detail specification (see Clause 8) .

5.5 Measuring method
a) A short compensation shall be done before measurement.

b) The specimen shall be connected to the circuit shown in Figure 1, by using the attachment
jig specified in 5.4.

c) When the specimen is connected by soldering, it shall be left until it becomes cool enough.



