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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 comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna.onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re, orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s), Tueir
preparation is entrusted to technical committees; any IEC National Committee interested in the ¢ Fjec* de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgatii. atiorns liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t vo organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as ~ossi.' , an international
consensus of opinion on the relevant subjects since each technical committee has .=presi ntation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use a. - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Commi.ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re nion< | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchliceiun shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Inde renuent 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.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Nctic> 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever heth>r direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 17se of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative refe.=nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.»atic n of this publication.

9) IEC draws attention to the [ os.ibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no positic * ceacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the ¢ ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to inrp..me. * this document. However, implementers are cautioned that this may not represent
the latest informatic. . whish may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc ~civle for identifying any or all such patent rights.

IEC 6227R hcos buen prepared by IEC technical committee 49: Piezoelectric, dielectric and
electrostatic. de vices and associated materials for frequency control, selection and detection. It
is an Internaticnal Standard.

Thiv fourth edition cancels and replaces the third edition published in 2016. This edition
cunstiiutes a technical revision.

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

a) The terms and definitions, the technical requirements, sampling frequency, test methods
and measurement of transmittance, lightness, colour difference for LN and LT have been
added in order to meet the needs of industry development;

b) The term “inclusion” (mentioned in 4.13 and 6.10) and its definition have been added
because there was no definition for it in Clause 3;
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c) The specification of LTV and PLTV, and the corresponding description of sampling
frequency for LN and LT have been added, because they are the key performance
parameters for the wafers;

d) The tolerance of Curie temperature specification for LN and LT have been added in order
to meet the development requirements of the industry;

e) Measurement of thickness, TV5, TTV, LTV and PLTV have been completed, including
measurement principle and method of thickness, TV5, TTV, LTV and PLTV.

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

Draft Report on voting

49/1454/CDV 49/1460/RVC

Full information on the voting for its approval can be found in the report on votini.irlica.2d in
the above table.

The language used for the development of this International Standard is Englisi .

This document was drafted in accordance with ISO/IEC Directives, Par. 2. and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, EC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document type. zeveloped by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this docuinent will remain unchanged until the
stability date indicated on the IEC website under vebotoiciec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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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 crysta!
wafers intended for use as substrates in the manufacture of surface acoustic wave (SAW) filters
and resonators.

2 Normative references

The following documents are referred to in the text in such a way that some or a1 of their content
constitutes requirements of this document. For dated references, only the euitian cited applies.
For undated references, the latest edition of the referenced documunt (including any
amendments) applies.

IEC 60758:2016, Synthetic quartz crystal — Specifications and guidel =s for use

3 Terms and definitions
For the purposes of this document, the following terms anc definitions apply.

ISO and IEC maintain terminology databases foir “use in standardization at the following
addresses:

o |EC Electropedia: available at https:'/ww/w.zlectropedia.org/

¢ |ISO Online browsing platform: avai'able at https://www.iso.org/obp
31 Flatness

3.11

fixed quality area

FQA

central area of a wafizr s trface, defined by a nominal edge exclusion, X, over which the specified
values of a paramete- aLply

Note 1 to edtry: The boundary of the FQA is at all points (e.g. along wafer flats) the distance X away from the
perimeter of ti » we er of nominal dimensions as shown in Figure 1.

3.1.2
re.2re..~ plane
p'anc use | as a reference for flathness measurements

N.te 1 to entry: The reference plane can be one of the following types:

a) for measurements in which the wafer is clamped, the reference plane is the flat chuck surface that is identical
with the back surface of the wafer;

b) for measurements in which the wafer is not clamped, the reference plane is defined by the surface height at three
points on the front surface of the wafer within the FQA;

c) for measurements in which the wafer is not clamped, the reference plane is defined by the least-squares fit to
the front surface of the wafer using the surface height at all measured points within the FQA.
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