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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

international co-operation on all questions concerning standardlzatlon in the ele
this end and in addition to other activities, IEC publishes International Stangd
Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)“). Their preparation is entrusted to technical committees; any
in the subject dealt with may participate in this preparatory work.
governmental organizations liaising with the IEC also participate in fkj

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

7) No liability shall attac s dires mployees, servants or agents including individual experts and
members of its technd S E ational Committees for any personal injury, property damage or
other damage of Any w whether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of\the publi t|on use of, or reliance upon, this IEC Publication or any other IEC

9) AttentionN M o ssibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

International Standard IEC 62024-2 has been prepared IEC technical committee 51: Magnetic
components and ferrite materials.

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

FDIS Report on voting
51/937/FDIS 51/941/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of IEC 62024 series, under the general title High frequency inductive
components — Electrical characteristics and measuring methods, can be found on the IEC
website.
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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* withdrawn,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 bilingual version of this publication may be issued at a later date.

@%
S
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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.

The measuring methods are defined
induced solely by direct current.

The following referended\dg 2 \ erisable for the application of this document.

For dated referenees, plies. For undated references, the latest edition
of the referenceu

Mendments) applies.

For the purposes of this document, the following terms and definitions apply.

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
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4 Standard atmospheric conditions

4.1 Standard atmospheric conditions for testing
Standard atmospheric conditions for testing shall be as follows (see 5.3.1 of IEC 60068-1):

— temperature: 15 °C to 35 °C;
— relative humidity: 25 % to 75 %;
— air pressure: 86 kPa to 106 kPa.

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 condition taken

from 5.2 of IEC 60068-1 shall be selected and shall be as follow

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

5 Measuring method of DC sat

5.1 General

When alternating current in . which DC ¢curr posed is supplied to an inductor, the
inductance of the inductoydesrea - DC current value.

In a typical applicatjo L t results from the peak current of the
superposition of A& om\DC cu ndard, the saturation current is measured as DC
current offsettin {| sign&

NOTE It is not pract andardNor AC saturation limited current, because there are an unlimited
number of different 3 \ ih an application. Therefore, manufacturers and users have generally
defined DC saturati imite ommon point of reference. This standard does the same.

5.2 Te

Unless o specifigd in the detail specification, the test conditions shall be in

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 standard 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.
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5.3 Measurement circuit and calculation

a) Measuring circuit

The measuring circuit is as shown in Figure 1.

DC superimposed current supply

@ Virtual ground

Specimen 1)(_> % R, IL,

C =

) Q\/ fs % —F@
\Y4 \E>1726/08
Components
source resistor R = R

range resistor R = R,
voltmeter V, = E,
voltmeter V, = E,

DC current blocking cap

oO<<xuxa
O

acitor

Supplies
Iy frequency of sourck

I suppl!ed curgant to range re S
I, supplied cu to
[X = Ir

1- ndu ance measurement circuit under
6n of DC saturation condition

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

E1 __E1R

x_Ir_E2 r

= |Zx|cost9+j|ZX|sin6?

ZX :RX +JXX
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where

R, is the resistance of the specimen;

X, is the reactance of the specimen;

Zy is the impedance of the specimen;

Ly is the equivalent series inductance of the specimen;

E, is applied voltage to specimen;
E, is applied voltage to range resistor (= 1.R,) (E, can be regarded as current);

0 is phase angle difference between £ and £,
5.4 Attachment jig of inductor

Attachment jig of specimen shall be specified in the detail specificatig

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

b) The specimen shall be connected to the circuit shown
jig specified in 5.4.

e) The value of the DC current that is g
the inductance value shall be mea

g) The decrease, i
30 %. <>

NOTE 10 % is one of )
typical for soft-saturating\inducto

6 Measuring method of temperature rise limited current

6.1 General

When DC current is supplied to an inductor, the inductor generates heat by itself according to
the supplied DC current value because of its DC current resistance.

NOTE 1 Temperature rise results from self-heating of the inductor. The sources of heating are DC copper losses,
AC copper losses and AC core losses. This standard defines the temperature rise induced only by DC currents. In
specific applications, it is necessary to consider AC copper losses and AC core losses for the temperature rise. AC
losses are highly affected by waveform, amplitude and frequency.

NOTE 2 It is not practical to set a standard for AC temperature rise limited current, because there are an
unlimited number of different ways to apply AC current in an application. In DC to DC converters, often AC loss is
far smaller than DC loss. Therefore, manufacturers and users have generally defined DC temperature rise limited
current as a common point of reference. This standard does the same.
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6.2 Test conditions

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

Since the value of DC current resistance increases as a function of temperature, some
applications require a high ambient temperature such as 85 °C, 105 °C or 125 °C for the
temperature rise test.

NOTE 1 The overall power loss of an inductor is a combination of DC power loss due to DC current resistance, as
well as AC power loss due to AC current in the windings and losses due to the corresponding AC flux induced in
the magnetic core. The value of AC and DC current resistance (the conductor resistance) increases with
temperature, thus the power loss associated with conductor resistance increases with perature. The loss
associated with the magnetic core is all due to AC excitation. The core loss decreases WI i smg temperature
up to a temperature typically referred to as the core loss minima temperature, above whie
increase. The minima temperature and magnitude of loss is dependent on the magn i and grade.
Most ferrites exhibit sharp minima temperatures, while powder alloys do not. Thes€ % i iON st be taken
into account when applying temperature rise currents to applications with high ope \ es abd a non-
trivial amount of AC power loss in addition to DC power loss. The overaII tot mperature may

rise limited current with ambient temperature variation can e . M measurement of DC
temperature rise limited currents at elevated temperatures is g¢ i t

The measurement jig shall be either pr
method given in 6.3.2, and shall be sp

6.3.1 Printed-wiring be

Printed-wiring board s
in the detail specificati

Width of circuits

ed ¢ rchtor Pattern width®

w

N mm
1,0+ 0,2
N \\/ 1<1<2 2,0+0,2
> 2<7<3 30403
3<I<5 5,0+0,3
5<I1<7 7,0£0,5
7T<I<11 11,0+ 0,5
11<71<£16 16,0 £ 0,5
16 <7122 22,0+£0,5

22 <1 According to the detail specification
@ See Figure 2.




