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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINES FOR THE MEASUREMENT METHOD OF
POWER DURABILITY FOR SURFACE ACOUSTIC WAVE (SAW)
AND BULK ACOUSTIC WAVE (BAW) DEVICES IN
RADIO FREQUENCY (RF) APPLICATIONS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpriing
all national electrotechnical committees (IEC National Committees). The object of IEC is“to p mote
international co-operation on all questions concerning standardization in the electrical and elec onic fie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical S, ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re‘erred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Cc nmittee interested
in the subject dealt with may participate in this preparatory work. International, .gove:n nental and non-
governmental organizations liaising with the IEC also participate in this preparation. I.'C coliaborates closely
with the International Organization for Standardization (ISO) in accordance with ~onaiiions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea 'v 75 possible, an international
consensus of opinion on the relevant subjects since each technical cemmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic’.ci us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the =4y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Coni.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~aticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nationai or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of “-cnfirmity. Independent certification bodies provide conformity
assessment services and, in some areas, actess tuv IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifi_a. on « udies.

All users should ensure that they have the ate.t edition of this publication.

No liability shall attach to IEC or its dire tors, employees, servants or agents including individual experts and
members of its technical commitic~2s . nd IEC National Committees for any personal injury, property damage or
other damage of any nature w. atsocver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rublcation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to-...> Nc-mative references cited in this publication. Use of the referenced publications is
indispensable for the corr. ct application of this publication.

Attention is drawn to ti.» possibility that some of the elements of this IEC Publication may be the subject of
patent rights. .e shall not be held responsible for identifying any or all such patent rights.

Internationa’. S.andard IEC 63155 has been prepared by IEC technical committee 49:
Piezoelxctric, dielectric and electrostatic devices and associated materials for frequency
contral, (election and detection.

1.2 text of this International Standard is based on the following documents:

FDIS Report on voting
49/1339/FDIS 49/1342/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document 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 indivate
that it contains colours which are considered to be useful for the corrict
understanding of its contents. Users should therefore print this docum/nt usii 9 a
colour printer.
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INTRODUCTION

Radio frequency (RF) surface acoustic wave (SAW) and bulk acoustic wave (BAW) devices
are now widely used in various communication systems owing to their features such as small
size, light weight, little or no need for tuning, high stability and high reliability.

One of the most important applications of the devices is the antenna duplexer in mobile
communication devices which separates incoming receiving (Rx) signals from base-stations
and outgoing transmitting (Tx) signals in the frequency domain. It is known that acoustic
vibration can accelerate destruction of electrode metals in the inter-digital transducers (IDTs)
employed, which results in device failure. Thus, the device life time (time to failure, TF) is
dependent on not only the chip temperature but also on input power level and frequencv of
the applied radio frequency signal. It should be noted that chip temperature can be son.>wi.at
different from the environmental temperature because the input power level of Tx signai> in
the above-mentioned applications is about 1 W at maximum, and heat generatich ace to
power consumption is not negligible.

The requisite TF of the SAW/BAW duplexers is usually specified by inout power level,
exposure frequency range and environmental temperature. Neverthelesc. Tr measurement
under given specifications is not realistic because the requisite TF is tc loi.g (could be up to
many years). Accelerated life time testing is applied to shorten:thc TF. i F is measured in
more severe situations, namely at higher power and/or higher ambicnt t 2mperature. TF under
given specifications is estimated by extrapolation based on the Arrheiiius model including the
inverse power law. Although the model explains the variatio.» «f the TF with respect to input
power level and temperature well, the parameters aprcari.q in the model need to be
determined experimentally, and its procedures have no be:n well established. Therefore,
measurement methods will be specifically establisi:ea for F estimation of RF SAW/BAW
devices.

This document has been compiled in response to a yenerally expressed desire on the part of
both users and manufacturers for general information on testing condition guidance of RF
SAW/BAW filters, so that the filters may k- .uced 1o their best advantage. To this end, general
and fundamental characteristics have bexn explained in this document.
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GUIDELINES FOR THE MEASUREMENT METHOD OF
POWER DURABILITY FOR SURFACE ACOUSTIC WAVE (SAW)
AND BULK ACOUSTIC WAVE (BAW) DEVICES IN
RADIO FREQUENCY (RF) APPLICATIONS

1 Scope

This document defines the measurement method for the determination of the durabiii'v of
radio frequency (RF) surface acoustic wave (SAW) and bulk acoustic wave (BAW) dcvicues,
such as filters and duplexers, with respect to high power RF signals, which are «ise in
telecommunications, measuring equipment, radar systems and consumer produ:ts: RF BAW
devices include two types: those based on the film bulk acoustic resonator (FBAF., tec>".0logy
and those based on the solidly mounted resonator (SMR) technology.

This document includes basic properties of failure of RF SAW/BAW deviccs, ai. ! guidelines to
set up the measurement system and to establish the procedure to estirrate the ..ime to failure
(TF). Since TF is mainly governed by the RF power applied in the J2viu=s, discussions are
focused on the power durability.

It is not the aim of this document to explain the theory, c-.to attempt to cover all the
eventualities which can arise in practical circumstances. This document draws attention to
some of the more fundamental questions which will need 2 b: considered by the user before
he/she places an order for an RF SAW/BAW device for 2 new application. Such a procedure
will be the user's means of preventing unsatisfactor pc-formance related to premature device
failure resulting from high-power exposure of RF £ AW/BAW devices.

2 Normative references

There are no normative references ir th.s document.

3 Terms and definitions

3.1 General terms

3.11

BAW

bulk acoustic rtave

acoustic wav:, piapagating between the top and bottom surface of a piezoelectric structure
and then trevercing the entire thickness of the piezoelectric bulk

Ncte 7.to entry: The wave is excited by metal electrodes attached to both sides of the piezoelectric layer.

I>OURCE. IEC 62575-1:2015, 3.1.1]

3.i.2

S8AW filter

bulk acoustic wave filter

filter characterised by a bulk acoustic wave which is usually generated by a pair of electrodes
and propagates along a thin film thickness direction

[SOURCE: IEC 62575-1:2015, 3.1.2]
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