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Foreword

The text of document 49/665/FDIS, future edition 1 of IEC 61337-2, prepared by IEC TC 49,
Piezoelectric and dielectric devices for frequency control and selection, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61337-2 on 2004-09-01.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2005-06-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2007-09-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61337-2:2004 was approved hy CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application 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.

NOTE  Where an international publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

Publication Year Title EN/HD Year

IEC 60068-1 1988 Environmental testing EN 60068-1 1) 1994
Part 1: General and guidance

IEC 60068-2-1 1990 Part 2: Tests - Tests A: Cold EN 60068-2-1 1993

IEC 60068-2-2 1974 Part 2: Tests - Tests B: Dry heat EN 60068-2-22) 1993

IEC 60068-2-6 1995 Part 2: Tests - Test Fc: Vibration EN 60068-2-6 1995
(sinusoidal)

IEC 60068-2-7 1983 Part 2: Tests - Test Ga: Acceleration, EN 60068-2-73) 1993

steadyistate

IEC 60068-2-13 1983 Part 2: Tests - Test M; Low air. pressure EN 60068-2-13 1999

IEC 60068-2-14 1984 "Part 2; Tests - Test'N:'Change of EN 60068-2-144) 1999
temperature
IEC 60068-2-20 1979 Part 2: Tests - Test T: Soldering HD 323.2.20 S35 1988

IEC 60068-2-21 1999 Part 2-21: Tests - Test U: Robustness of EN 60068-2-21 1999
terminations and integral mounting

devices

IEC 60068-2-27 1987 Part 2: Tests - Test Ea and guidance: EN 60068-2-27 1993
Shock

IEC 60068-2-30 1980 Part 2: Tests - Test Db and guidance: EN 60068-2-30 6) 1999

Damp heat, cyclic (12 + 12-hour cycle)

1) EN 60068-1 includes corrigendum October 1988 + A1:1992 to IEC 60068-1.
2) EN 60068-2-2 includes suppplement A:1976 to IEC 60068-2-2.

3) EN 60068-2-7 includes A1:1986 to IEC 60068-2-7.

4) EN 60068-2-14 includes A1:1986 to IEC 60068-2-14.

5) HD 323.2.20 S3 includes A2 :1987 to IEC 60068-2-20.

6) EN 60068-2-30 includes A1:1985 to IEC 60068-2-30.



EN 61337-2:2004

Publication
IEC 60068-2-58

IEC 60068-2-78

IEC 61337-1-1

IEC 61337-1-2

Year
1999

2001

- 8)

Title

Part 2-58: Tests - Test Td: Test methods
for solderability, resistance to dissolution
of metallization and to soldering heat of
surface mounting devices (SMD)

Part 2-78: Tests - Test Cab: Damp heat,
steady state

Filters using waveguide type dielectric
resonators

Part 1: General information, standard
values and test conditions -- Section 1:
General information and standard values

Filters using waveguide type dielectric
resonators
Part 1-2: Test conditions

EN/HD
EN 60068-2-58 7)

EN 60068-2-78

7) EN 60068-2-58 is superseded by EN 60068-2-58:2004, which is based on IEC 60068-2-58:2004.

8) Undated reference.

Year

1999

2001



INTERNATIONAL IEC
STANDARD 61337-2

First edition
2004-07

Filters using waveguide type
dielectric resonators —

Part 2:
Guidance for use

© IEC 2004 — Copyright - all rights reserved

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 the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

PRICE CODE U

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapoaHas OnekTpoTexHuyeckass Komuceus For price, see current catalogue




-2- 61337-2 © IEC:2004(E)

CONTENTS

O L L P 4
INTRODUGCTION ...ttt et e et e e et e e et e et e e et e e et e e et e e et e et e et e et eetaeeanaees 6
LS Yo o o 1= YRR 7
NOIrMAtiVE FEFEIENCES .. e e e e e e 7
Application guide for filters using waveguide type dielectric resonators ............................ 8

3.1 Classification of filters using waveguide type dielectric resonators .......................... 8

3.2 Practical remarks for filters using waveguide type dielectric filters..............c..cooiiin. 9
3.2.1  TEgqs mode dielectric filter.................. 9

3.2.2 TM mode dieleCtric filter ..o 13

3.2.3 TEM mode coaxial dielectric filter ... 15

3.2.4 Chip-type multilayered dielectric filter ..., 17

3.2.5 Stripline and microstripline dielectric filters.............ccoooiiiiiiii 20

4  Checklist of dielectric resonator specification ... 24
g B O o = To1 [ -] P 24

2 T ITeTe] =T o] 1 VPRSPPI 26
Figure 1 — Typical unloaded Q and maximum. operating power of dielectric filters .................. 9

Figure 2 — Example of practically equivalent unloaded Q of a TEgq5 mode dielectric

filter compared with a TEqgq mode metal cavityfilter. o ..., 10
Figure 3 — Example of a TEq5 mode dielectric band-pass filter........................................... 11
Figure 4 — Example of a TEpq5 mode dielectric band-stop filter ........................................... 11
Figure 5 — Example of spurious responses for the TEp15 mode dielectric band-pass filter.....12
Figure 6 — Example of a TEpq5 mode dielectric band-pass filter with quarter

wavelength coaxial reSONAtOrS ... ..o 12
Figure 7 — TMg410 and TM{ 4o mode dielectric resonators ............................... 13

Figure 8 — Example of the third-harmonic distortion level of dielectric resonator
material at 800 MHzZ. ... .o 14

Figure 9 — Example of an antenna filter and an antenna duplexer for cellular base stations 14

Figure 10 — Practically obtained unloaded Q of quarter wavelength TEM mode
dielectric resonators with an ¢’ of 20, 40 and 90 (outer diameter = 3 mm; inner

diameter = 1 mm; practical conductivity of shielding conductor = 4,8 x 107 [S/m]) ceeeiennn, 16
Figure 11 — Examples of antenna duplexers for portable phones using a TEM mode

Lo 1 T=T 1= o (g T =T o o = L o 16
Figure 12 — Examples of the attenuation characteristics of a block-type duplexer for a
wideband CDMA portable phone ... 17
Figure 13 — Example of a chip-type multilayered dielectric band-pass filter........................... 18
Figure 14 — Example of the attenuation characteristics of a chip-type multilayered

Lo 1= 1= o (g T 1L = 19
Figure 15 — Schematic configurations of stripline and microstripline dielectric filter.............. 20

Figure 16 — Example of the conductor pattern and attenuation characteristic of a
parallel-coupled band-pass stripline filter..........ccooii i, 22



61337-2 © IEC:2004(E) -3-

Figure 17 — Example of the conductor pattern and attenuation characteristic of an
interdigital band-pass stripline filter ... 22

Figure 18 — Example of the conductor pattern and attenuation characteristic of a
comb-line band-pass stripline filter... ... 23

Figure 19 — Example of the conductor pattern and attenuation characteristic of a band-
STOP SEHIPING fillEr e et 23

Table 1 — References to relevant publications..............coooiiiii e, 24



1)

2)

3)

4)

5)

6)
7)

8)

9)

_4_ 61337-2 © IEC:2004(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FILTERS USING WAVEGUIDE TYPE DIELECTRIC RESONATORS -

Part 2: Guidance for use

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, . |EC, 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 possiblecin their.national .,and jregional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure. to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity-with-an'|EC Publication’

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 61337-2 has been prepared by IEC technical committee 49:
Piezoelectric and dielectric devices for frequency control and selection.

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

FDIS Report on voting
49/665/FDIS 49/683/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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IEC 61337 consists of the following parts under the general title Filters using waveguide type
dielectric resonators:
Part 1: Generic specification;

Part 1-1:  General information, standard values and test conditions — General information
and standard values;2

Part 1-2:  General information, standard values and test conditions — Test conditions;2

Part 2: Guidance for use;

Part 3: Standard outlines3.

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 may be issued at a later date.

1 To be published.
2 Tobe merged and replaced by IEC 61337-1 in the near future.

3 Under consideration.
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INTRODUCTION

This part of IEC 61337 gives practical guidance on the use of filters using waveguide type
dielectric resonators that are used in telecommunications and radar systems. Refer to
IEC 61337-1-1 and I|EC 61337-1-2 for general information, standard values and test
conditions.

These dielectric filters have the features of small size, low loss, high reliability and high
stability against temperature and ageing. Dielectric filters are suitable for applications such as
mobile communication service, mobile satellite communication service, microwave terrestrial
communication service, and fixed satellite communication service. In particular, they are now
widely used for duplexers and filters of portable phones and cellular base stations.

This standard has been compiled in response to a generally expressed desire on the part of
both users and manufacturers for guidance for the use of filters using waveguide type
dielectric resonators, so that the filters may be used to their best advantage. For this purpose,
general and fundamental characteristics have been explained in this standard.
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