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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FERRITE CORES -
TECHNOLOGY APPROVAL SCHEDULE (TAS)

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
interpatroratco upclc\t;ull orm—att qucat;ullo \.ulluclll;lly standardizationrinthre—etectricat-and——etectronice—fjelds. To
this gnd and in addition to other activities, IEC publishes International Standards, Technical Spegifications,
Techpical 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 thle subject dealt with may participate in this preparatory work. International, governmental gnd non-
govefnmental organizations liaising with the IEC also participate in this preparation. IEG Collaborate$ closely
with |the International Organization for Standardization (ISO) in accordance with cofditions determined by
agre¢ment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly.as possible, an intefnational
consgensus of opinion on the relevant subjects since each technical committee~has representation|from all
intergsted IEC National Committees.

IEC Publications have the form of recommendations for international use”and are accepted by IEC |National
Compittees 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
misirjterpretation by any end user.

In orider to promote international uniformity, IEC National Committees undertake to apply IEC Pullications
trangparently to the maximum extent possible in their national and regional publications. Any diyergence
betwgen any IEC Publication and the corresponding national‘or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate itscapproval and cannot be rendered responsible| for any
equipment declared to be in conformity with an IEC Publication.

All ugers should ensure that they have the latestedition of this publication.

No lipbility shall attach to IEC or its directorsy employees, servants or agents including individual exgerts and
mempers of its technical committees and</[EC National Committees for any personal injury, property dgmage or
otheq damage of any nature whatsoeyver,” whether direct or indirect, or for costs (including legal fg¢es) and
expepses arising out of the publicdtion, use of, or reliance upon, this IEC Publication or any ofher IEC
Publications.

Atterftion is drawn to the Normative references cited in this publication. Use of the referenced publicjations is
indispensable for the correet.application of this publication.

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

The main task<of’ IEC technical committees is to prepare International Standafds. In
exceptlonal ciccumstances, a technical committee may propose the publication of a technical

specifi¢gation when

the|required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

The subject is still under technical development or where, for any other reason, there is
the future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62398, which is a technical specification, has been prepared jointly by IEC technical
committee 51: Magnetic components and ferrite materials, and the IEC Quality Assessment
System for Electronic Components (IECQ-CECC).
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The text of this Technical specification is based on the following documents:

Enquiry draft Report on voting
51/765/DTS 51/785/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

The QC number, which is the specification number in the IECQ-CECC, is QC 210018.

This pyiblication has been partially draited in accordance with the ISO/IET DIreclives,

(2001)
Schedt
Compo

The co

It also follows the requirements given in IEC QC 210000:1995, Technology /A
les — Requirements under the IEC Quality Assessment System for)Elg
nents (IECQ-CECC), available on the IECQ-CECC web site www.iecq-gece-org.

mmittee has decided that the contents of this publication will remain unchangs

the mgintenance result date indicated on the IEC web site under "http://webstore.ieq

the datp related to the specific publication. At this date, the publication-will be
» tranjsformed into an International standard,

* recpnfirmed,

+ withdrawn,

* replaced by a revised edition, or

+ amended.

A bilinqual version of this Technical specification may be issued at a later date.

Part 2
bproval
ctronic

ed until
.ch" in
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INTRODUCTION

The IEC Quality Assessment System for Electronic Components (IECQ-CECC) is composed
of those member countries of the International Electrotechnical Commission (IEC) that wish to
take part in a harmonized system for electronic components of assessed quality.

The object of the System is to facilitate international trade by the harmonization of
specifications and quality assessment procedures for electronic components and by the
granting of an internationally recognized mark or certificate of conformity. The components
produced under the System are acceptable in all member countries without further testing.

This TAShas been prepared for use by those countries taking partinm the System who wish to
issue rjational harmonized specifications for Technology Approval of Manufacturers \of ferrite
cores. |t should be read in conjunction with the current regulations of the IECQ-CECC Bystem.

At the date of printing of this specification the member countries of IECQ;CECC are Austria,
China,| Denmark, Finland, France, Germany, India, Japan, Republic/of’ Korea, Norway,
Russiap Federation, Thailand, United Kingdom, USA and Yugoslavia. Copies pf this
specifi¢ation can be obtained from their National Authorized institutions, National standard
Organigations or, in case of difficulty, from the Central Office of /EC in Geneva, Switzerland
(email fnfo@iec.ch or fax 41 22 9190300) as described in the Specifications List QC p01004
(see www.iecqg-cecc.org).

The nequirements for Technology Approval of {manufacturers of electronic and
electromechanical components are given in QC 009002-3, Clause 6. The procedufes for
approvpl defined in that Clause requires the manufacturer to have available an appropriate
Technqlogy Approval Schedule (TAS).

This s¢hedule defines how the principles and requirements of QC 001002-3, Clausg 6 are
applied to ferrite cores. In particular it defines minimum technical requirements which must be
met by a manufacturer writing a Technology Approval Declaration Document (TADD) in
accordpnce with Annex C of QC 001002-3, Clause 6.

Organiizations responsiblefor preparing the present TAS

IEC Teghnical committee§1: Magnetic components and ferrite materials.

Prefage

This sgheddlerwas prepared by TC51/WG1.
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FERRITE CORES -
TECHNOLOGY APPROVAL SCHEDULE (TAS)

1 General

1.1 Scope

004(E)

This TAS defines the terms, definitions, symbols, quality system, test, assessment and

verific
of ferri
compo

1.2

The fo
For daf

of the feferenced document (including any amendments) applies.

IEC 60

IEC 60

IEC 60

IEC 60

IEC 60
Terms

IEC 60
Refere

IEC 60

tton methods and other TequiTements Tefevant to the design, manufacture and
fe cores in compliance with the general requirements of the IECQ-CECC Sys
nents of assessed quality.

Normative references

lowing referenced documents are indispensable for the application of this dod
ed references, only the edition cited applies. For undated referénces, the latest

D27 (all parts), Letter symbols to be used in electrical technology

D50, International Electrotechnical Vocabulary (IEV)

133, Dimensions of pot-cores made of magnetic oxides and associated parts
P05, Calculation of the effective parametérs of magnetic piece parts

101-1, Terms and nomenclature for’cores made of magnetically soft ferrites —
used for physical irregularities

101-2, Terms and nomenclature for cores made of magnetically soft ferrites —
hce of dimensions

101-3, Terms and nomenclature for cores made of magnetically soft ferrites —

supply
em for

ument.
edition

Part 1:

Part 2:

Part 3:
er and

bciated

tions —

Guidellnes on the format.of data appearing in manufacturers’ catalogues of transforn
inductgr cores

IEC 60431, Dimensioris of square cores (RM-cores) made of magnetic oxides and ass
parts

IEC 60p17/DB:20011, Graphical symbols for diagrams

|IEC 61085 M;;gnpfir' oxide cores (FTD-(‘OI‘PQ) intended for use in power Qupply applics
Dimensions

IEC 61246, Magnetic oxide cores (E-cores) of rectangular cross-section and associated parts —
Dimensions

IEC 61247, PM-cores made of magnetic oxides, and associated parts — Dimensions

IEC 61596, Magnetic oxide EP-cores and associated for use in inductors and transformers —
Dimensions

IEC 61631, Test method for the mechanical strength of cores made of magnetic oxides

1 «“DB” refers to the IEC on-line database.
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IEC 62044 (all parts), Cores made of soft magnetic materials — Measuring methods

ISO 497, Guide to the choice of series of preferred numbers and of series containing more
rounded values of preferred numbers

ISO 1000, S! units and recommendations for the use of their multiples and of certain other
units

QC 200000, Process assessment schedules for requirements under the IEC Quality
Assessment System for Electronic Components (IECQ) for approval of specialist contractors'
processes and/or products within the electronic components industry

QC 210000, Technology Approval Schedules — Requirements under the TECQ |Quality
Assesdment System for Electronic Components (IECQ)

1.3 Units, symbols and terminology

Units, graphical symbols, letter symbols and terminology shall, whenever) possible, b¢ taken
from thle following publications:

IEC 60P27, Letter symbols to be used in electrical technology;
IEC 60P50, International Electrotechnical Vocabulary (IEV);
IEC 60p17-DB:2001, Graphical symbols for diagrams;

ISO 1000, S! units and recommendations for the use of their multiples and of certain other
units.

Any other units, symbols and terminology” shall be taken from the relevant |[EC or
ISO documents listed under Normative references.

1.4 $tandard and preferred values

Technqlogy Approval allows ceredimensions and characteristics to be selected to suit each
customer, and so preferred values are therefore not mandatory. However, when there pre not
over-rifling customer needs,. it is recommended that the established preferred values fpr core
dimendions and 4, valugsyare utilised. These may be found in the following publicationg:

IEC 601133, Dimensions of pot-cores made of magnetic oxides and associated parts;

IEC 60431, Dimensions of square cores (RM-cores) made of magnetic oxides and asspciated
parts;

IEC 61485, Magnetic oxide cores ‘/I:Tn-r\nrnc) intended for use in power supply applications —

Dimensions;

IEC 61246, Magnetic oxide cores (E-cores) of rectangular cross-section and associated parts —
Dimensions;

IEC 61247, PM-cores made of magnetic oxides, and associated parts — Dimensions;

IEC 61596, Magnetic oxide EP-cores and associated for use in inductors and transformers —
Dimensions.

Nominal values of the inductance factor 4, should preferably be taken from the R10 series of
ISO 497. When other values have been used, these should be taken from another series in
that standard.
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1.5 Terms and definitions

For the purposes of this TAS, the main definitions required can be found in the following
publications:

IEC 60050, International Electrotechnical Vocabulary

IEC 60401-1, Terms and nomenclature for cores made of magnetically soft ferrites — Part 1:
Terms used for physical irregularities

IEC 60401-2, Terms and nomenclature for cores made of magnetically soft ferrites — Part 2:
Referefice of dimensions

IEC 60401-3, Terms and nomenclature for cores made of magnetically soft ferfites — |Part 3:
Guidelines on the format of data appearing in manufacturers’ catalogues of transfornmyer and
inductdr cores

If any |other terms and definitions are needed, the manufacturer shall supply them| in the
TADD.

2 Definition of the component technology

2.1 $cope
The manufacturing technology of ferrite cores can besplit in two main processes (see Apnex A):
— powder production;

— corg production.

2.2 Description of activities and flow charts

The manufacturer shall identify-the all process steps used in his ferrite core manufgcturing
technology and include relevant flow charts. This may include different processes [for the
varioug core shapes and material grades. The procedures documenting each process step
including process controlsshall be referenced.

The following is an example of process:

— deslign;
— powder production;
— shaping;

— sintering;
— machining.

NOTE Test are performed all along the process according to manufacturing flow chart given in Annex A.

2.3 Technical abstract

The manufacturer shall prepare a technical abstract describing the range of products covered
by the approval, referencing appropriate limits and boundaries where applicable.

The technical abstract shall be provided for inclusion in QC 001005, Register of Firms,
Products and Services approved under the IECQ System, including 1ISO 9000. An example of
such an abstract is given in Annex B.
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3 Component design

3.1 Scope

The design of ferrite cores involves setting the following target properties:

— sha

— dim

pes;
ensions;

— electrical and magnetic parameters;

— mechanical parameters;

kina-and-pnackina

— ma

LAVIRAS BEC LR AS B SACAS2AN R AT

In any|case, the performance requirements shall be clearly stated in the Custemern Detail
Specifipation (CDS) or other detail specification.

The depign process involves the choice of appropriate material and process.

3.2 Description of activities and flow charts

The manufacturer shall provide documentation and flow charts/describing each of the[stages
in the design process. An example of a design flow chart is given“in Annex C.

3.3 Interfaces

The dgsigner shall take into account the interface \with different parties as mentioned in the
following Subclauses:

3.31 Design/manufacture

As the|ferrite core design activity cannot-proceed without the production of trial batcghes on
production equipment, close co-operation is necessary between design and manufac¢turing.
The mlnufacturer will assist this co-operation by defining carefully the responsibilities pf each
department in the design process(

3.3.2 Customer/user

When [the manufacturer/is designing a ferrite core for a specific customer requijement,
the mahufacturer shall’ have a systematic method (for example a questionnaife) for
unamb|guously ascertaining the needs of the customer. Where certain parametric values do
not need to beprecisely defined, the manufacturer shall advise the customer of preferred
values] See<«also 6.5.2 of this TAS. After discussions with the customer, the manufacturer
shall have 'a_documented system confirming the design agreement which has been made, and
registrqntion of detail specifications and other documentation as required by QC 001002-3,
Clause ®.

3.3.3 Subcontractor

Subcontracting of design is permitted only if the part subcontracted is not related to the main

technical

Schedules (PASs) should be referenced (see QC 001002-3, Clause 5 and QC 200000).

Where

the design is to be subcontracted, the manufacturer shall specify the following:

— reason for subcontracting;

— name and address of the subcontractor and contact person;

— contract specification.

process for which TA is being requested. Appropriate Process Assessment
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4 Manufacture

4.1 Scope

This Clause describes the activities, equipment and rework rules for the manufacture of ferrite
cores and gives requirements for the validation of control processes and subcontractors.

4.2 Description of activities and flow charts

The manufacturer shall describe all the production processes and include flow charts showing
all activities, critical steps, process check points and quality indicators (see Annex A).

4.3

Equipment

The manufacturer shall list the equipment and indicate its intended purpose

manufg

and thI]methods used to monitor and control its performance, including regtlar maint

progra
calibra

4.4

Reworl

has co

s. If any equipment requires special calibration or adjustment |other than
ion of measuring equipment, the manufacturer shall describe this fully.

Rework

nhducted trials to validate the rework methods and/as shown that the reworked

cores gre equal in performance to those, which have nof been reworked.

4.5 Validation and control of the processes

The m
proces
ferrite

The pr
of the
double

Bnufacturer shall describe the methads“used for the validation and control
5. Validation will show that the process control in operation is adequate to

in the

cturing flow chart. He shall describe or refer to documentation describing its operation

bnance
routine

is permitted provided the methods of rework are documented and the manufacturer

ferrite

of the
control

core performance on parameters,cwhich can be affected within the limits whjch the
manufgcturer has declared for those parameters.

bcess control methods shallwherever possible be statistical controls. Typical ex
parameters, which may e measured to effect control, are given in the box
borders in the flow charts in Annex A (Figures A.1 and A.2).

4.6 Subcontractors

Subcontracting of manufacture is permitted only if the part subcontracted is not relateq

main t

bchnical process for which TA is being requested. Appropriate Process Asse

Schedyles (PASs) should be referenced (see QC 001002-3, Clause 5 and QC 200000).

Where

manufacture is to be subcontracted, the manufacturer shall specify the following}

amples
s with

to the
ssment

reason for subcontracting;
name and address of the subcontractor and contact person;
contract specification.

5 Assembly

Not applicable to ferrite cores.
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6 Testing

6.1 Scope

This Clause covers testing involved in process control, lot-by-lot conformance testing, testing
to verify that the inspection requirements of a Customer Detail Specification (CDS) have been
met, and testing involved in process boundary verification and product verification.

6.2 Description of activities and flow charts

When the manufacturer prepares a manufacturing flow chart following the example of Annex A,
he shall include in the process control the parameters to be measured and shall reference the
procedure describing the method of measurement. Lot-by-lot testing according [to the
manufgcturer’s catalogue specification or according to a CDS shall be carried out €ither on a
100 %| or on a sampling basis as described in the relevant specification. To)'suppprt the
performance claims made for his ferrite cores and to validate his processes, the manufacturer
shall periodically test samples from production according to tests defined-by himsglf. The
manufgcturer shall produce a schedule showing his program of periodic-testing, and dptailing
the typg of test, its periodicity, the sampling scheme and the main test-parameters.

6.3 Equipment
The mjanufacturer shall describe the type and performante” of the test equipment. The
informgtion shall cover:

— elegtrical parameter tested;

— conditions of test (applied voltages, frequency, ete.);
— testjigs required for use with measuring equipment;

— environmental test equipment.

6.4 Test procedures

The pré¢ferred test methods should.be’in accordance with the IEC 62044 series. Otherwise the
test procedures shall be fully described.

6.5 Interfaces
6.5.1 Subcontractors

Testing for process-control shall not be subcontracted. Initial product qualification tests and
periodit tests(as described in Subclause 6.2 may be subcontracted provided the test
laboratpry issaccredited for the relevant tests.

Where |testing is to be subcontracted the manufacturer shall specify the following:

— reason for subcontracting;
— name and address of the subcontractor and contact person;
— contract specification.

6.5.2 Verification of customer specifications

The manufacturer shall have documented procedures for handling customer specifications and
implementing special test procedures or other requirements, which may be specified in them.

Following the guidelines in Figure D.1 of QC 210000, the manufacturer shall provide an
outline for a customer to write a CDS. The manufacturer shall have a formal procedure for
reviewing each CDS with the customer.
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7 Verification

71 Process boundary verification

The manufacturer’'s TADD shall define methods for verification of component technology
including:

D

rationale for the selection of the evaluation methods;

O

test procedures or measurement system description;

o O

description of test vehicles and their relationship to end products;

)
)
) description of tools and techniques used for qualification;
)
)

D

perfodic testing.
Examp]es of test vehicles are:

— refdgrence test toroid or cores for powder release;
— profuction ferrite cores.

7.2 Product verification

Produgt verification shall be in accordance with customer requirements or applicable
standafds. The manufacturer shall make the reference, té)test plans in his TADD| which
demongtrate his ability to meet the design limits which are claimed in the Technology
Technital Abstract for all the design features listed in 3

8 Prpcess characterisation

8.1 ldentification of process characteristics

The manufacturer shall give details of.the methods used for the determining of relatignships
betwedn process parameters and_process outputs or product characteristics required|for the
characierisation of:

— curfent processes;

— newly introduced processes.
He shall include thefollowing key elements of process characterisation:

a) mepsuremenisystem evaluation for ensuring data integrity;

b) ideptification of a standard of measurement for capability and continuous improyement
asgessments;

C) apFIir\afinn of statistical methods for rlnfnrmining parnmnfnr rnlafinnehip, per Orming

diagnostics, assessing potential capability using experimentation and stimulating
continuous improvement.

8.2 Description of activities

The manufacturer shall give a complete description of his process characterisation activities,
with particular attention to the following:

a) measurement parameter, for example, electrical mechanical or physical and the
measurement system evaluation to ensure data integrity;

b) the stage(s) at which the measurement(s) should be made and the relationship with
product parameters;
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c) rat

Flow c

ionale for:
description of critical parameters,
parameter selection,

measurement system selection.

harts may be used to present or supplement this information.

9 Packing and shipping

9.1

Description of activities and flow charts

The manufacturer shall describe packing and shipping activities, and may include'r
flow chiarts. Examples of the activities are following:

— protection against environmental conditions;

— protection against damage;

— dodumentation and labelling.

9.2
9.2.1

Interfaces

Verification of customer requirements

The mlanufacturer shall state his procedure for cheecking and validating the cus
requiregments.

9.2.2

Where
followi

Subcontracting

packing and shipping are to be subcontracted, the manufacturer shall sped
ng:

— reapon for subcontracting;

— name and address of the subgontractor and contact person;

- tec

nical specification;

— intdrface documentation.

9.3

Ferrite

VYalidity of release

cores shall be released for delivery according to standard IECQ-CECC requir

after the quality conformance inspection prescribed in the relevant detail specificati
been carriedout.

Blevant

omer’s

ify the

ements
pon has

10 Withdrawal of Technology Approval

Technology Approval may be withdrawn only by the body which granted it, and only if one or
more of the following conditions apply:

a) at the request of the manufacturer;

b) if the production of ferrite cores declared in the TADD is terminated or suspended for a
specified period;

c) if the rules of procedure are not correctly applied;

d) manufacturer’s approval is withdrawn.
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