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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SINGLE CRYSTAL WAFERS FOR SURFACE
ACOUSTIC WAVE (SAW) DEVICE APPLICATIONS -
SPECIFICATIONS AND MEASURING METHODS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpr. ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p..mc¢ =
international co-operation on all questions concerning standardization in the electrical and electronic eldc To
this end and in addition to other activities, IEC publishes International Standards, Technice’ Si =cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove-nmenta. and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC cllaborates closely
with the International Organization for Standardization (ISO) in accordance with conaii2''s determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as near’ as no<.sible, an international
consensus of opinion on the relevant subjects since each technical comn.'tiee | as representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationc! us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to €. s =~ 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.

4) In order to promote international uniformity, IEC National “oni nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic~al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

5) 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 certificatior. bac’es.

6) All users should ensure that they have the late_* e dition of this publication.

7) No liability shall attach to IEC or its dire 't7rs, employees, servants or agents including individual experts and
members of its technical committees a>d I~ "National Committees for any personal injury, property damage or
other damage of any nature whats eve: whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the punlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Mor. .atiyv e references cited in this publication. Use of the referenced publications is
indispensable for the cori. =t appiication of this publication.

9) Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International . 'stcndard IEC 62276 has been prepared by IEC technical committee 49:
Piezoelectric, dielectric and electrostatic devices and associated materials for frequency
control, selection and detection.

Thiz biinwal version (2018-01) corresponds to the monolingual English version, published in
2016 10.

Tr.is third edition cancels and replaces the second edition of IEC 62276 published in 2012. It
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

— Corrections of Euler angle indications in Table 1 and axis directions in Figure 3.

— Definition of “twin“ is not explained clearly enough in 3.3.3. Therefore it is revised by a
more detailed definition.
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— Etch channels maximum number at quartz wafer of seed which do not pass through from
surface to back surface are classified for three grades in 4.2.13 a). Users use seed
portions of quartz wafers for devices. They request quartz wafers with less etch channels
in seeds to reduce defects of devices. The classification of etch channels in seed may
prompt a rise in quartz wafer quality.

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

CbV Report on voting
49/1144/CDV 49/1170/RVC

Full information on the voting for the approval of this standard can be found in the reno.* on
voting indicated in the above table.

The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Fart 2.

The committee has decided that the contents of this publication will rarmai~ un:hanged until
the stability date indicated on the IEC website under "http://webz*are icc.ch" in the data
related to the specific publication. At this date, the publication will b

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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INTRODUCTION

A variety of piezoelectric materials are used for surface acoustic wave (SAW) filter and
resonator applications. Prior to an IEC meeting in 1996 in Rotterdam, wafer specifications
were typically negotiated between users and suppliers. During this meeting, a proposal was
announced to address wafer standardization. This standard has been prepared in order to
provide industry standard technical specifications for manufacturing piezoelectric single
crystal wafers to be used in surface acoustic wave devices.
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SINGLE CRYSTAL WAFERS FOR SURFACE
ACOUSTIC WAVE (SAW) DEVICE APPLICATIONS -
SPECIFICATIONS AND MEASURING METHODS

1 Scope

This document applies to the manufacture of synthetic quartz, lithium niobate (LN), lithium
tantalate (LT), lithium tetraborate (LBO), and lanthanum gallium silicate (LGS) single cuvstal
wafers intended for use as substrates in the manufacture of surface acoustic wave ‘SA'V)
filters and resonators.

2 Normative references

The following documents are referred to in the text in such a way that su.ne or all of their
content constitutes requirements of this document. For dated reference.. ony the edition
cited applies. For undated references, the latest edition of the referencec decument (including
any amendments) applies.

IEC 60758:2016, Synthetic quartz crystal — Specifications ar.1 cuidelines for use

ISO 2859-1: 1999, Sampling procedures for inspectior. by’ attributes — Part 1: Sampling
schemes indexed by acceptance quality limit (AQL) 1or Ict-by-lot inspection

3 Terms and definitions
For the purposes of this document, the fol'aw.ng terms and definitions apply.

ISO and IEC maintain terminologice| uatabases for use in standardization at the following
addresses:

e |EC Electropedia: available ot attp://www.electropedia.org/

e |SO Online browsing ol tfor'n: available at http://www.iso.org/obp
3.1 Single crysta'c for SAW wafer

3.1.1
as-grown synua.tic quartz crystal
right-hanaued cr ler1.-handed single crystal quartz grown hydrothermally

Note 1 to 2ntry: The term “as-grown” indicates a state prior to mechanical fabrication.

Note 2 to €. try:  See IEC 60758 for further information concerning crystalline quartz.

3.1.2

hithium niobate

LN

single crystals approximately described by chemical formula LiNbO,, grown by Czochralski
(crystal pulling from melt) or other growing methods

3.1.3

lithium tantalate

LT

single crystals approximately described by chemical formula LiTaO5, grown by Czochralski
(crystal pulling from melt) or other growing methods
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