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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASUREMENT OF QUARTZ CRYSTAL UNIT PARAMETERS -

Part 8: Test fixture for surface mounted quartz crystal units

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all ndtional electrotechnical committees (IEC Naiional Committees). The object/of

ittees in that sense. While all reasonable effort ade/to
tions is accurate, IEC cannot be

misinterpretation by any end user.

4) In order to promote international unlformlty, ommittees dndertake to apply IEC Py
transgarently to the maximum extent possi
betwepn any IEC Publication and the corre gional publication shall be clearly in|
the lafter

mem
other [damage of ther direct or indirect, or for costs (including legal
expen use” of, or reliance upon, this IEC Publication or any

Publig
8) Attent
indisp
9) Attent
paten

ation of this publication.

held responsible for identifying any or all such patent rights.

Internat
P|ezoelectr|c and dielectric devices for frequency control and selection.

This Inte i i i ;
constitutes a technical revision.

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

FDIS Report on voting
49/599/FDIS 49/611/RVD

epsure that the technical contg

eferences cited in this publication. Use of the referenced publi

that some of the elements of this IEC Publication may be the

promote
fields. To
ifications,
trusted to
§e in this
IEC also
ardization

ernational
from all

National
nt of IEC
r for any

blications
ivergence

indicated in

e for any

perts and
amage or
fees) and
pther IEC

cations is

subject of

iftee 49:

which it

Full information on the voting for the approval of this standard 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.
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This standard forms Part 8 of a series of publications dealing with measurements of quartz
crystal unit parameters.

IEC 60444 consists of the following parts under the general title Measurement of quartz crystal
unit parameters:

Part 1: Basic method for the measurement of resonance frequency and resonance resistance
of quartz crystal units by zero phase technique in a Tenetwork
Part 2: Phase offset method for measurement of motional capacitance of quartz crystal units

Part 4: Method for the measurement of the load resonance frequency f, load resonance
resistance, R and the calculation of other derived values of quartz crystal units, up to
30 MHz

Part 5: | Methods for the determination of equivalent electrical para rs usi alLtomatiC
network analyzer techniques and error correction

Part 6: | Measurement of drive level dependence (DLD)

Part 7: | Measurement of activity and frequency dips of quartz c

The conmpmittee has decided that the contents of this publicati hanged urftil 2007.

At this date, the publication will be

e recdnfirmed;
* withfdrawn;
« replaced by a revised edition, or

¢ amended.

A bilinglial version of this

9

1 Under consideration.
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INTRODUCTION

This document is only for the test fixture applied to leadless surface mounted quartz crystal
units. The document is the specification for the test fixture [1]2 that allows the accurate
measurement of resonance frequency, resonance resistance, and equivalent electrical circuit
parameters of leadless surface mounted quartz crystal units. The measurement method using
an automatic network analyzer is based on IEC 60444-5.

The measuring frequency range is from 1 MHz to 150 MHz when the load capacitance is not
used, and is from 1 MHz to 30 MHz when the load capacitance is used. The use of the test
fixture with the measurement method yields measurement accuracy of about 107° over of the
frequency range, and the accuracy of the resonance resistance is +2 Q or +10 %.

@%

24

2 Numbers in square brackets refer to the bibliography.
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MEASUREMENT OF QUARTZ CRYSTAL UNIT PARAMETERS -

Part 8: Test fixture for surface mounted quartz crystal units

1 Scope

This part of IEC 60444 explains the test fixture that allows the accurate measurement of
resonance frequency, resonance resistance, and equivalent electrical circuit parameters of a
leadlesq surface mounted quartz crystal units using zero phase technique” as specifiefl in IEC
60444-4 and IEC 60444-5.

An equilalent circuit constant and the application frequency range the test

fixture qre then shown.

but lead

In addit{on, this is applied to the enclosure shown in IEC
i 50444-1

wires. An equivalent circuit of the test fixture and an el

and |IEC 60444-4. The range of load capacitance of the
measurement system and C| adapter board is explained

This dogument applies to the test fixt sonance
frequengy, resonance resistance, para C,, and
motiona| inductance L, of the crystal unit ovex il 50 MHz

ensable for the application of this documlent. For

The follpwing referenced documents are’indis
dated reference ¢ iti i i Hition of
the refefenced docum i i ‘

IEC 604 hique in
a pi-ne cy and
resonarn

IEC 604 nique in
a pi-net f quartz

crystal

IEC 60444-5:1995, Measurement of quartz crystal units parameters — Part 5: Methods for the
determination of equivalent electrical parameters using automatic network analyzer techniques
and error correction

IEC 61240:1994, Piezoelectric devices — Preparation of outline drawings of surface-mounted
devices (SMD) for frequency control and selection — General rules

3 General issue

The test fixture and the method for measuring the resonance frequency, resonance resistance,
and equivalent electrical circuit parameters must be specified in the contract between the
crystal unit supplier and the user. The crystal unit requires special consideration as it has no
lead wires.
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4 Leadless surface mounted quartz crystal units

4.1 Enclosure

No particular specification shall be made regarding the enclosure type. However, it is
recommended that enclosures such as those shown in IEC 61240, be used.

4.2 Overtone and frequency range

No particular specification shall be made regarding the overtone, because the measurement is
made using the zero phase technique. The frequency range is from 1 MHz to 150 MHz when
the load capacitance is not used, and is from 1 MHz to 30 MHz when the load capacitance is
used.

5 Specifications of measurement method, test fixture

5.1 Specifications of measurement method

The measurement method is according to IEC 60444-5. The th » admittange circle
techniqye.

5.2 Spekcifications of test fixture

An equipalent circuit of the test fixturé 3 ric vlueQar based on IEC 60444-1. The
size and the structure are different in thi 3 | of IEC 60444-1. The $ize and
the strugture suit leadless crystal units.

The test fixture configuratioh.i ifi ' . Figure 1 and Figure 2 show the
test fixt : surément terminals such as Cyy anf Ci, in
Figure 2 of IEC 6044444 are ifi ' and Figure 4 show 3-D and design of the
test fixtdire.

No sped ification@ S e structures of the test fixture to be used, exgept that
they mu 3 act’of the electrode performing the same functiop as the
lead wir inary anit and the measurement terminals of the test fixture.
Figure 4 S the test fixture that ensures the connection of its contart to the
electrodes™of ¥ it,“thereby providing high measurement accuracy and fatilitating
measur

The me ninal of the test fixture should form a reliable contact with the efectrode

of the crystal-Unit in order to avoid measurement errors.

Due to this, 1,96 N (200 gf) is the minimum necessary pressure of the measurement terminal
of the test fixture for an electrode of the crystal unit.

NOTE |If the crystal is grounded in the application, the working frequency may depend on the orientation of the
crystal in the circuit. It is therefore recommended to make use of the orientation mark on the crystal (for example
pad 1) when correlating the working frequency in the oscillator with the load resonance measurement according to
IEC 60444-1 and |IEC 60444-5.
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Crystal Crystal
Load

Input wuw Output  Input ;”:“; capacitance  Output

OI:I'—'I:IO CI:I'—'I:IO oﬂzﬁo—ﬂ—o O—H_Oﬁ:'ﬁo

o o) o o
IEC 1881/03 IEC 1882/03

Figure 1 — Equivalent circuit Figure 2 — Equivalent circuit of the test
of the test fixture fixture with load capacitance

IEC 1883/03
Figur ] nal projection for the test fixture
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Figure 4 — Design of the test fixture
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Crystal unit positioning board

Qo &L &

C_ Adapter board
C_ Adjustement
Contact board

IEC 1885,
6 Calipration of mea
6.1 Ca ibratio -
For the|test fixture ¥nt system, the imaginary part of impedance
omitted ized by the user. Therefore, the user must utilize

3 reliab
and 50

measur

The sp
150 MH

ents for calibration. There are short element, open

measuring instrument, open calibration is necessary.

Shorting plate 50 Q Crystal unit

can be
at least
element

If there is significant stray capacitance betwg¢en the

MHz to

6.2 Ca

Hibratiomof € adapterboard

A capacitance meter is used for the calibration of C, adapter board. The permissible value is
10,002 pF.
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