IEC 62575-1:2015-10(en-fr)

IEC 62575-1

Edition 1.0 2015-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Radio frequency (RF) bulk acoustic wave (BAW) filters of assessed quality —
Part 1. Generic specification

Filtres radiofréquences (RF) a ondes acoustiques de volume (OAV) sous
assurance de la qualité —
Partie 1: Spécification générique




IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I''EC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 91902 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 15
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 60 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur  les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'IEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en frangais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37, 77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

IEC 62575-1

Edition 1.0 2015-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Radio frequency (RF) bulk acoustic wave (BAW) filters of assessed quality —
Part 1. Generic specification

Filtres radiofréquences (RF) a ondes acoustiques de volume (OAV) sous
assurance de la qualité —
Partie 1: Spécification générique

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 31.140 ISBN 978-2-8322-2969-9

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2 - IEC 62575-1:2015 © IEC 2015

CONTENTS

O T AT @ 1 P 5
TN I 4015 10 L @ 1 1 ] PP 7
S Yoo ] o L PP PPPRPUPRPR 8
2 N ToT 80 F= LAY ST =T (=T (=] g o = 8
3 Terms, definitions, units and Symbols..........oo 9
3.1 Terms and defiNitiONS . ... 9
3.2 UNIts and SYMDBOIS ..o 15

4  Preferred values for ratings and characteristiCS ........coovviiiiiiiiiiii e, 15
4.1 LT =Y = =Y 15
4.2 N Lo Yo eI F= I (=T LU T=Y g o 1= 15
4.3 Operating temperature ranges, in degrees Celsius (°C)..ccvvviiiiiiiiiiiiiiieinceeenen, 16
4.4 (O 14 a F- A TooF= L L=To [0 oY/ 16
4.5 BUMID SOV EIIY ettt et 16
4.6 V2 LT = 10T =T =17 =Y 4 1Y/ 17
4.7 SOCK SBVEIITY .o 17
4.8 FINE 1EAK T ..t e 17

LN | = 1 1 o 18
5.1 e MArKING e 18
5.2 Package MAarking ... 18

6  Quality aSSESSMENT PrOCEAUIES . .uieiii it e e neens 18
6.1 GBNBIAL . e 18
6.2 Primary stage of manufacture ..o 18
6.3 Structurally similar COMPONENTS ... ..iuiie e 18
6.4 SUDCONTIACTING vt ettt as 18
6.5 INCOrpOorated COMPONENTS ..ttt e e et e et e e enen 18
6.6 ManUfaCtUIrer's @pPPrOVal ........o.iiii e 19
6.7 APPrOVal PrOCEAUIES .. ouitie ittt e et e et e e e e e et e e e aneees 19
6.7.1 (CT] 1= - | PP 19
6.7.2 Capability @pProval ..o 19
6.7.3 Qualification apProval ... 19

6.8 Procedures for capability approval...........oooiiiiiiii 19
6.8.1 G BNl ot 19
6.8.2 Eligibility for capability approval ....... ..o 20
6.8.3 Application for capability approval .........cccooviiiiii 20
6.8.4 Granting of capability approval ........ccooiiiiiii 20
6.8.5 Capability Manual ... ... 20

6.9 Procedures for qualification approval...........ccooiiiiiiiiiii e 20
6.9.1 (CT] 1= - | PP 20
6.9.2 Eligibility for qualification approval..........cccoviiiiiiii 20
6.9.3 Application for qualification approval ... 20
6.9.4 Granting of qualification approval ...........coooiiiiiii 20
6.9.5 Quality conformance INSPECHION ...ttt 20
B.10 TS PrOCEUUIES ottt ettt ettt 20
I e R S Tod =Y =T a1 Yo =Y [0 1T =Y 0 = L 20
6.12  RewOrk and repailr WOIK ... ... e 21

6.12.1 [ ST T 21



IEC 62575-1:2015 © IEC 2015 -3-

6.12.2 REPAITN WOTK ettt e e e 21
6.13 Certified records of released 10tS ... ..o 21
6.14  Validity Of FEIEASE . i 21
6.15 Release fOr eliVEIY ... e 21
O I U T o Tod g T=Tod XC=To B o = U=V 0 0= = 21

7  Test and measuremMeNnt PrOCEUUIES ......iu ittt et e e eaeens 21
7.1 GBIl .t aa 21
7.2 Test and measurement CONAItIONS ... e 21

7.2.1 Standard conditions Of teStING ....oviiiii i 21

7.2.2 Precision of MEaSUIrEmMENT .. ... 22

7.2.3 o =T o= 11 14T 1 22

7.2.4 Alternative test Methods . ... 22
7.3 ViISUAL INSPECTION ...t et 22

7.3.1 BNl o e 22

7.3.2 VISU Al LBt A i e 22

7.3.3 VISUBI TEST B o oieiiiii e 23

7.3.4 RV =TT = L (=] A P 23
7.4 Dimensions and gauging ProCeAUIES .....c.uiiu ittt 23

7.4.1 DM ENSIONS TEST A Lottt e 23

7.4.2 DiIMENSIONS TEST B .ot 23
7.5 Electrical teSt PrOCERAUIES . ivii e e e e 23

7.5.1 G BNl ot 23

7.5.2 Insertion attenuation MeasSUrEeMENT ... ..o 23

7.5.3 Return attenuation MeaSUrEMENt ... ..ottt 25

7.5.4 Intermodulation distortion MeasuremMent ..........ooiiiiiiiiiii e 27

7.5.5 Measurement of insertion attenuation characteristics at specified

terminating impedances and at standard atmospheric conditions................... 28

7.5.6 Measurement of insertion attenuation characteristics as a function of

=T 0T o L=T = U] = PP 28
7.5.7 Measurement of return attenuation at specified terminating impedance

and at the standard atmospheric conditions ..o, 28
7.5.8 Measurement of intermodulation distortion at standard atmospheric

(oT0 YT 11 (7o 1= 28

7.5.9 Measurement method for the balanced type filter............ccooooiiiiiiinnn, 29

7.5.10 INSUIALION FESISTANCE ..t nenes 30

7.5.11 VO AgE PrOOT oot 30
7.6 Mechanical and environmental test procedures ..........cooiiiiiiiiiii i 30

7.6.1 Robustness of terminations (deStructive) ........cooeviiiiiiiii e 30

7.6.2 Sealing tests (NON-AEeSIIUCTIVE) .. ..euieii e 31

7.6.3 Soldering (solderability and resistance to soldering heat) (destructive).......... 31

7.6.4 Rapid change of temperature: severe shock by liquid immersion (non-

S TUCTIVE) ottt e e e 31

7.6.5 Rapid change of temperature with prescribed time of transition (non-

A SEIUCTIVE) e et 32

7.6.6 BUMP (AESTIUCTIVE) ..ottt 32

7.6.7 Vibration (deStrUCTIVE) . .uve i e e eaes 32

7.6.8 SHOCK (AESTIUCTIVE) 1.uieiiiie it 33

7.6.9 Free fall (deStrUCHIVE) ..o e eeaes 33

7.6.10 Acceleration, steady state (NON-AeStruCtiVe) .......oouiiiiiiiiiii e 33

7.6.11 Low air pressure (NON-AdeStrUCliVE) ......c.vviiiinieii e 33



-4 - IEC 62575-1:2015 © IEC 2015

7.6.12 Dry heat (NON-AeSTIUCTIVE) ... e 33
7.6.13 Damp heat, Cyclic (deStrUCTIVE) .. ...cuuii it 33
7.6.14 Cold (NON-AESIIUCTIVE) ..u it e e e e e e 34
7.6.15 Climatic sequence (deSTrUCLIVE) .. ...c.oiu i e 34
7.6.16 Damp heat, steady state (deStrUCtIVE)......cc.viiiiiir e 34
7.6.17 Salt Mist CYClC (AESIIUCTIVE) . oueie e 34
7.6.18 Immersion in cleaning solvents (NON-destructive) ........coocooviiiiiiiiinei e 34
7.6.19 Flammability test (deStrUCTIVE) .....iviii e 34
7.6.20 Electrostatic discharge (ESD) sensitivity test (destructive) .............ccoeevennennn. 34

7.7 ENdUrance teSt PrOCEAUIE .....uuie it e et e e e e eneen 35

B O gAY e e 36
Figure 1 — FBAR CONfIQUIAtiON . ..ouieii e e e e e e 10
Figure 2 — SMR CONFIQUIATION .....cutiii e ettt e 11
Figure 3 — Frequency response of RF BAW filters.... ..o 15
Figure 4 — Insertion attenuation MEaASUIEMENT ... .....uii it e e enas 24
Figure 5 — Return attenuation MeasSUrEmMENt ..........ouiiriiiiii e e e reaeenas 25
Figure 6 — Intermodulation distortion MeasUremMEeNt..........ovuii it 28

Figure 7 — Four-port network analyser measurement for balanced-balanced-
COMNECTION Tl BT e et et e e 29

Figure 8 — Three-port network analyser measurement for unbalanced-balanced-
(odo] oY T=Tox 1 To 4 I 11 = S PSP 30

Table 1 — Frequency allocation of typical UMTS bands ..o, 16



IEC 62575-1:2015 © IEC 2015 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO FREQUENCY (RF) BULK ACOUSTIC WAVE (BAW)
FILTERS OF ASSESSED QUALITY —

Part 1: Generic specification

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 IEC 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.

International Standard IEC 62575-1 has been prepared by IEC technical committee 49:
Piezoelectric, dielectric and electrostatic devices and associated materials for frequency
control, selection and detection.

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

FDIS Report on voting

49/1163/FDIS 49/1169/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.
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A list of all parts in the IEC 62575, published under the general title Radio frequency (RF)
bulk acoustic wave (BAW) filters of assessed quality, can be found on the IEC website.

The committee has decided that the contents of this publication 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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INTRODUCTION

RF BAW filters are now widely used in mobile communications. While the RF BAW filters have
various specifications, many of them can be classified within a few fundamental categories.

Standard specifications, given in the IEC 62575 series, and national specifications or detail
specifications issued by manufacturers, define the available combinations of nominal
frequency pass bandwidth, ripple, shape factor, terminating impedance, etc. These
specifications are compiled to include a wide range of RF BAW filters with standardized
performances. It cannot be over-emphasized that the user should, wherever possible, select
his RF BAW filters from these specifications, when available, even if it may lead to making
small modifications to his circuit to enable standard filters to be used. This applies particularly
to the selection of the nominal frequency.

This standard has been compiled in response to a generally expressed desire on the part of
both users and manufacturers for guidance on the use of RF BAW filters, so that the filters
may be used to their best advantage. To this end, general and fundamental characteristics
have been explained in this part of IEC 62575.

It is not the aim of this standard to explain theory, nor to attempt to cover all the eventualities
which may arise in practical circumstances. This standard draws attention to some of the
more fundamental questions, which should be considered by the user before he places an
order for an RF BAW filter for a new application. Such a procedure will be the user's
insurance against unsatisfactory performance.
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RADIO FREQUENCY (RF) BULK ACOUSTIC WAVE (BAW)
FILTERS OF ASSESSED QUALITY —

Part 1: Generic specification

1 Scope

This part of IEC 62575 specifies the methods of test and general requirements for RF BAW
filters of assessed quality using either capability approval or qualification approval procedures.
Conventional crystal filters standardized in the IEC 60368 series are not covered by this
standard.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050-561, International Electrotechnical Vocabulary (IEV) — Part 561: Piezoelectric,
dielectric and electrostatic devices and associated materials for frequency control, selection
and detection (available at http:www.electropedia.org)

IEC 60068-1:2013, Environmental testing — Part 1: General and guidance

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-7, Basic environmental testing procedures — Part 2-7: Tests — Test Ga and
guidance: Acceleration, steady state

IEC 60068-2-13, Basic environmental testing procedures — Part 2-13: Tests — Test M: Low air
pressure

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature
IEC 60068-2-17:1994, Basic environment test procedures — Part 2-17:Tests —Test Q: Sealing

IEC 60068-2-21, Environmental testing — Part 2-21: Tests — Test U:. Robustness of
terminations and integral mounting devices

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db and guidance: Damp
heat, cyclic (12 h + 12 h cycle)





