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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PIEZOELECTRIC AND DIELECTRIC DEVICES
FOR FREQUENCY CONTROL AND SELECTION -
GLOSSARY -

Part 4-4: Materials —
Materials for Surface Acoustic Wave (SAW) devices

FOREWORD
1) THe International Electrotechnical Commission (IEC) is a worldwide organizatio iZati rising
all national electrotechnical committees (IEC National Committees). The j mote
infernational co-operation on all questions concerning standardization in i i€ fielgs. To
thjs end and in addition to other activities, IEC publishes Internationa Stan d i S ificqtions,
Technical Reports, Publicly Available Specmcatlons (PAS) and i 3 “IEC
Pdblication(s)”). Their preparation is entrusted to technical committ: ested
in| the subject dealt with may participate in this preparatory w B G non-
gqvernmental organizations liaising with the IEC also part|0|ate in this p iop. IEC collaborates closely

with the International Organization for Standardization (I
adreement between the two organizations.

onditions determingd by

2) THe formal decisions or agreements of IEC on ica 2 ible, i dtional
cdnsensus of opinion on the relevant supjects_sin \ni A i m all
inferested IEC National Committees

3) IE|IC Publications have the form of recommendations\fori i dtional
Committees in that sense. While all reasorfable effort ar i f IEC

Publications is accurate, IEC cannot be
m|sinterpretation by any end u%

r any

4) In| order to promote internatjonalNupniformity al Lommittees undertake to apply IEC Publicptions
trgansparently to the maxi s i A thelr national and regional publications. Any diverfence
bdgtween any IEC Publicati 3 ) ehal or regional publication shall be clearly indicated in

the latter.
5) IEIC provides n' ¢
eduipment declarevigbe.i

6) Al} users should ensyre

ts approval and cannot be rendered responsible fgr any

7) N¢ liability shall attact its™direetors, employees, servants or agents including individual experfs and
members of jts ees and IEC National Committees for any personal injury, property damjsge or
other damag W whether direct or indirect, or for costs (including legal feed) and
ejpenses\arisj of the pubfication, use of, or reliance upon, this IEC Publication or any othef IEC
Piblic

8) Aftention i Rito\the~Ngrmative references cited in this publication. Use of the referenced publicatipns is

inflispensable &t the carrect application of this publication.

9) Attention s.dfawn touthe possibility that some of the elements of this IEC Publication may be the subject of
pdtent fights. IEC shall not be held responsible for identifying any or all such patent rights.

The Lmdin task of IEC technical committees is {o prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

» the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 61994-4-4, which is a technical specification, has been prepared by IEC technical
committee 49: Piezoelectric and dielectric devices for frequency control and selection.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
49/691/DTS 49/700/RVC

Full information on the voting for the approval of this technical specification 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.

IEC 1994 consists of the following parts under the general title Piezoelectric and dielgctric

deviges for frequency control and selection — Glossary:

Part|1: Piezoelectric and dielectric resonators
Part|2: Piezoelectric and dielectric filters
Part|3: Piezoelectric and dielectric oscillators

Part}[4-1: Piezoelectric materials — Synthetic quartz crysia
Part
Part

The

the d

ttansformed into an International stg nd
reconfirmed,

* withdrawn,
,

* damended.

A biljngual versi ay be issued at a later date.

until
h" in
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PIEZOELECTRIC AND DIELECTRIC DEVICES
FOR FREQUENCY CONTROL AND SELECTION -
GLOSSARY -

Part 4-4: Materials —
Materials for Surface Acoustic Wave (SAW) devices

1 $cope

This|part of IEC 61994 specifies the terms and definitions for single ckj
surfgce acoustic wave (SAW) devices representing the state of the 4
use In the standards and documents of IEC TC 49.

2 Normative references
The [following referenced documents are indispensable for
of the referenced document (including any amen(@

IEC $0050-561:1991, International Eleb

electric devices for frequency control and-~sele
Amehdment 1 (1995)
Amehdment 2 (1997)

IEC p0758:2004, Synthetic quartz
IEC $1994-4-1: @
Glosjsary — Part 4

IEC $2276:2005,
Spegifications ana

ISO |42

3 Terms-andd

For fhe.purposes of this document, the following terms and definitions apply.

d for
d for

hent.
ition

ezo-

on —

ns —

31 Single crystals for SAW wafer

3.1.1
as-grown synthetic quartz crystal

single-crystal quartz grown hydrothermally. “As-grown” refers to the state of processing and

indicates a state prior to mechanical fabrication
[IEC 61994-4-1, 3.4]
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3.1.2

lithium niobate
LN

single crystals approximately described by chemical formula LiNbO3, grown by Czochralski

(crystal pulling from melt) or other growing methods

[IEC 62276, 3.1.2]

3.1.3
lithium tantalate
LT

singlle crystals approximately described by chemical formula LiTaO3; grown by Czochifalski

(crydtal pulling from melt) or other growing methods

[IEC|62276, 3.1.3]

3.1.4
lithium tetraborate
LBO
singlle crystals described by the chemical formula to Li
pulling from melt), vertical Bridgman, or other growing

[IEC|62276, 3.1.4]

3.1.5
lantihhanum gallium silicate
LGS
single crystals described by the chemi
(crygtal pulling from melt) of j

[IEC|62276, 3.1.5]
3.2

manpfacturing @
a mgnufacturing S
[IEC|622786, 3.2]

3.3 Terms

3.3.1
Curip tempe
T,

[
phage transition temperature between ferroelectric and paraelectric phases measure

diffefential,thermal analysis (DTA) or dielectric measurement

[IECle2276, 3.3 1]

mchralski (cr

ystal

0 by

3.3.2
single domain
a ferroelectric crystal with uniform electrical polarization throughout (for LN and LT)

[IEC 62276, 3.3.2]

3.3.3
polarization (or poling) process
electrical process used to establish a single domain crystal

[IEC 62276, 3.3.3]
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3.4 Terms and definitions related to all crystals

3.4.1

lattice constant

length of one unit cell along major crystallographic axis measured by X-ray using the Bond
method

[IEC 62276, 3.4.1]

3.4.2

congruent composition
chen "

the game composition during the growth process

pn of

[IEC|62276, 3.4.2]

3.4.3
twin
crysfallographic defect occurring in a single crystal

NOTH The twin is separated from the rest of the material by a boundarjs gene ally)e 3 blane.
The lattices on either side of the boundary are crystallographic mi

[IEC|62276, 3.4.3]

3.5
orientation flat
OF
flat gortion of wafer perimeter indicatifg the crysta
corrgsponds to the SAW propagation
Figure 1)

\tation. Generally, the orientation flat
eferred to as the “primary flat”|(see

[IEC|62276, 3.5]

3.6 Q
secqgndary flat

SF
flat portion of wd & gr than the OF. When present, the SF indicates wafer

polarity and Q i different wafer cuts. It is also referred to as the {sub-
oriertation fI§ ;

[IEC|622

3.7 |Flatness

3.7.1
FixefhQuality Area
FQA
central area of a wafer surface, defined by a nominal edge exclusion, X, over which the
specified values of a parameter apply

[IEC 62276, 3.7.1]

3.7.2

reference plane

depends on the flatness measurement and needs to be specified. It can be any of the
following:

a) for clamped measurements, the flat chuck surface that contacts the back surface of the
wafer;

b) three points at specified locations on the front surface within the FQA,;
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c) the least-squares fit to the front surface using all measured points within the FQA;

d) the least squares fit to the front surface using all measured points within one site

[IEC

62276, 3.7.2]

3.7.3

site

a square area on the front surface of the wafer with one side parallel to the OF. Flatness
parameters are assessed either globally for the FQA, or for each site individually

[IEC

62276, 3.7.3]

3.7.4
Thic
TV5
TV5
betw
at fo

[IEC

3.7.5

Total T

TTV
mea
defin
thicki

kness Variation for five points

is a measure of wafer thickness variation and is defined a
een five thickness measurements. Thickness is measured
Lr peripheral points shown in Figure 1

Index flat

Orientation flat
IEC 552/05

surement-o
ed in 3. 72 apnJ1V is the difference between maximum thickness (4) and the mini
ness (B) as shown in Figure 2

ence
and

is performed under clamped conditions with the reference plang as

mum

[IEC

62276, 3.7.5]

A A
\ 4
Reference plane || back surface

IEC 553/05

Figure 2 — Schematic diagram of TTV
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3.7.6

warp

warp describes the deformation of an unclamped wafer and is defined as the maximum
difference between a point on the front surface and a reference plane, as shown in Figure 3.
The reference plane is defined by three points as described in 3.7.2 b). Warp is a bulk
property of a wafer and not of the exposed surface alone

[IEC 62276, 3.7.6]

Warp = |A| +|B| | 3 point
poin ]

Reference
point

3.7.7
sori
sori |describes the deformation of an unclamped mum

diffefence between a point on the front surface and(a r¢ p, in
this ¢ase the reference plane is defined by a lea ' 3

[IEC|62276, 3.7.7]

3.7.98

Local Thickness Variation

LTV

detefmined by a measure ' nith defined edge dimensions (e.g. 5 mm x
5 mm). Measurement is\perfo 9 ‘ afer with the reference plane as defingd in
3.7.4 a). Asitem ~ i AN Figure 4. The value is always a positive number and
is dgfined for e% 9 betveen the highest and lowest points within pach
site,|as shown in er tq meet an LTV specification, all sites must have|LTV

valu¢s less than th

[IEC|62276, 34S8]

IEC 555/05

Figure 4 — Example of site distribution for LTV measurement.
All sites have their centres within the FQA
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Back surface

Site 1 Site 2 Site 3 ... Site n ...

IEC 556/05

Figure 5 — LTV is a positive number and is measured at each site

3.7.

Perdent Local Thickness Variation

PLT

the percentage of sites that fall within the specified values fo AS the

meagurement, this is a clamped measurement

[IEC|62276, 3.7.9]

3.7.10

Focal Plane Deviation
FPD
measured relative to the three point reference g /asNdéfingd in 3.7.2 b). The
indicates the maximum distance betwse ¢ wafgr surface (within the FQA
the fpcal plane. If that point is above positive. If that point is b
the reference plane, the FPD is negative

[IEC|62276, 3.7.10]

3.8
back surface roughnes
definjitions of R, are gi

[IEC|62276, 3.8]

3.9
surface orientatio
crysfallograp ation the axis perpendicular to the surface of the wafer

[IEC|6227

3.10
desgription.of orientation and SAW propagation
indigating jthe surface orientation and the SAW propagation direction, separated by

LTV

alue
and
elow

the
hese

symlPoI #“. Specification of a 0° orientation is normally omitted. Typical examples for t

expressions are snown n able 1

Table 1 — Description of orientation

Material LN LT Quartz LBO LGS
crystal
Expression 128° Y-X X-112°Y ST-X 45° X-Z yxIt/48,5°/26,6°
Y-Z 36°Y-X
64° Y-X

[IEC 62276, 3.10]
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