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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PIEZOELECTRIC FILTERS —

Part 2: Guide to the use of piezoelectric filters —
Section 2: Piezoelectric ceramic filters

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of the IEC is to
promote international cooperation on all questions concerning standardization in the electrical and
electronic fields. To this end and in addition to other activities, the IEC publishes International Standards.
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. The IEC
collaborates closely with the International Organization for Standardization (ISO) in accordance with
conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the
form of standards, technical reports or guides and they are accepted by the National Committees in that
sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

International Standard IEC 368-2-2 has been prepared by IEC technical committee 49:
Piezoelectric and dielectric devices for frequency control and selection.

IEC 368-2-2 cancels and replaces IEC 368B, published in 1975, and constitutes a
technical revision.

IEC 368: Piezoelectric filters, comprises:

- IEC 368-1: Part 1: General information, standard values and test conditions (1992).
- IEC 368-2: Part 2: Guide to the use of piezoelectric filters, which comprises:
- IEC 368-2-1: Section 1: Quartz crystal filters (1988).

IEC 368-2-2: Section 2: Piezoelectric ceramic filters (1996).
IEC 368-3: Part 3: Standard outlines (1991).

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

FDIS Report on voting  

49/317/FDIS 49/348/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.
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INTRODUCTION

In accordance with the progress in research and development of stable piezoelectric
ceramic materials a new, rather promising field has appeared in designing high quality,
miniature and economical filters using piezoelectric ceramic resonators (hereinafter
referred to as ceramic resonators).

The availability of ceramic resonators with a high coupling factor, a high quality factor, and
a satisfactory stability has permitted a design of a piezoelectric ceramic filter which can be
used as an alternative to conventional LC filters, mechanical filters, as well as for new
applications.

Piezoelectric ceramic filters (hereafter referred to as ceramic filters) are at present widely
used in communication (in IF amplifiers of communication receivers), in equipment for
forming a set of reference frequencies, and also in telemetry and measurement applica-
tion, as well as in the IF amplifiers of broadcast receivers. Although specifications for
these filters are very diverse, many of the above needs can be served by a few standard
types of ceramic filters.

The standard detail specifications (in the IEC 368 and IEC 1261 series) and national speci-
fications or data sheets issued by manufacturers will define the available combinations of
reference frequency, pass bandwidth, ripple, shape factor, terminating impedance, etc.
These sheets are compiled to include a wide range of ceramic filters with standardized
performances. It cannot be overemphasized that the user should, wherever possible,
select his ceramic filters from these specification sheets, when available, even if it may
lead to making small modifications to his circuit to enable standard filters to be used. This
is especially so in the case of the selection of the reference frequency.

In contrast to conventional LC filters, ceramic filters, as well as quartz crystal filters, offer
substantial advantages in design and production costs, when their reference frequencies
are limited to a few narrow frequency ranges. Hence, an order which does not specify one
of the more commonly used reference frequencies may be uneconomical.

It should be understood that standardization is not a fixed process, but rather a continuing
one. As new requirements arise, new detail specifications are prepared to meet these
requirements.

It is of prime interest to a user that the filter characteristics should satisfy the requirements
of a specification sheet. The selection of internal filter and resonator networks to meet that
specification should be an option of the manufacturer.

The amplitude versus frequency characteristics of a filter are usually expressed in terms of
transducer attenuation as a function of frequency, as shown in figure 1. In some
applications, such characteristics as transient response or group delay time are more
important than transducer attenuation.
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Transducer attenuation characteristics are further specified by reference frequency,
minimum transducer attenuation, pass-band ripple and shape factor, of which standard
values are given in IEC 368-1 and IEC 1261-1. The specification is to be satisfied between
the lowest and highest temperature of the specified operating temperature range. This
condition should also be satisfied before and after the environmental tests. In some cases,
particularly for filters for broadcast receivers, the maximum variation of characterisics over
a given temperature range may be specified.
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