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FOREWORD

The role of the communication systems is becoming greater and greater in the recent
information age. Mobile communication systems are bursting globally and small quartz
crystal resonators with high frequency stability are playing very important roles as key
components in such communication systems. This comes from the fact that the crystal
resonators can reduce the size of oscillators and filters drastically. Recently, the leadless

crystal resonators are widely used for further miniaturization.

Interjational Electrotechnical Commission located In Geneva 1s actively_working_1pr the

interrlational standardization in the electrotechnical field. AmoRg Technical
Commpittees (TCs) in IEC, TC 49 is working on the Piezoelectric g c i¢es for
Freguency Control and Selection. TC 49 has ten Working Groups Y brking
Group 6 (WG 6) is working for the preparation and deliber [ bn the
measyirement method for crystal resonators.

This document is a standard for the test-fixture of s [s and
should be issued as IEC 60444-4 amendment L ; 1 Load-
capac|tance of Surface Mounting Qua g i ; r the
Test-fixture of Surface Mounting Qua ; its, 8 cation
60444-4: Part 4: Method for the meéasu S | load
resonfnce resistance, RL af 2 i 8 units,
up to|30 MHz. The J

proposals for these do

¢ item
B only

two cpuntries; ¢ Djects.

Accorgling to the IE ur P-
member countries ulle= ]:t, the
Japariese Ngtio these
standar
fund
the Measuremen hod Working Group of the Quartz Industry Association of Japaf. The

they were not approved, because these standards arg very

andatory documents in the field of crystal resonators, and|asked

Working, Group has completed a document “Standard for the Test-fixture of Sprface

Mounting Quartz Crystal Units” merging two documents into one. Now, this document is
published as a standard of the Institute of Electronics, Information and Communication
Engineers.

This standard is a product of collected wisdom in the field of advanced technology in Japan
and it is open to the public as a standard of the Institute of Electronics, Information and
Communication Engineers. And it is expected that this standard will contribute to the
development of technology in this fast growing field. This standard will be submitted to the

IEC in the track of IEC PAS (Publicly Available Specification) for international circulation.
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Finally, 1 would like to express my sincere appreciation to Dr. Mitsuaki Koyama, Chairman,

and all members of the Measurement Method Working Group of the Quartz Industry
Association of Japan for their efforts develop this standard.

Mikio Takagi

Chairman
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Standard for the Test-fixture of Surface Mounting
Quartz Crystal Units

1. Introduction

This standard is only for the test-fixture applied to leadless surface mounting quartz
crystal units. The document is the specification for the test-fixture [1] that allows the
accurate measurement of resonance frequency, resonance resistance, and electrical

equivalent circuit constants of leadless surface mounting quartz crystal units.

Megasurement method using an automatic network analyzer is based EC 60444([2]
ang IEC 60444-5 [3].
The measuring frequency range is from 1 MHz to 150 MHz why § kance

is mot used, and is from 1 MHz to 30 MHz when the load capatitance\is bsed. Ise
of the test-fixture with the measurement method yields™es 3 put
1070 over the range of the frequency range. nce

redistance is +/- 2 ohm or +/- 10 %.

2. $cope

Thjs document describes the test-fixture\tha of
resonance frequency, resonance res ical-equivalent-circuit constants
of @ leadless surface KLing qua . as
spgcified in IEC 60444-4Y4] and ¢ hen, an equivalent circuit constant and
thg application f In
addition,this{} no
lead wire. An on
IEC 60444;1]6 80424 pm
acquracy ® 3 is

expl

3. Application

Thijs\‘document shall be applied to the test-fixture that allows the accurate

measurement of resonance frequency, resonance resistance, parallel capacitance Co,
motional capacitance Ci, and motional inductance Li of the crystal unit over the
frequency range of 1 MHz to 30 MHz using an automatic network analyzer, based on
IEC 60444-5.
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4, General issue

, IEC

The test-fixture and the method for measuring the resonance frequency, resonance

resistance, and electrical-equivalent-circuit constants may be specified in the contract

between the unit supplier and the user. The leadless crystal unit requires special

consideration.

5. Leadless surface mounting quartz crystal units

5.1 Enclosure

No _particular specification shall be made regarding the holder type. However, it is
recommended those shown in IEC 61240 show be used.

5.2 Overtone and frequency range

No| particular specification shall be made regarding the ncy
range is from 1 MHz to 150 MHz when the load capacifance\s and is from
1 NMHz to 30 MHz when the load capacitanceisu

6. $pecifications of measurement

6.1 Specifications of measurement

The measurement method is accordi 0444-5, using the admittance circle
technique.

6.2 Specifications o

An|equivalentCixcuit of thete d an electric value are based on IEC 60444-1.
The size andgjﬂ,> ¢ 2 ize
an

Th e 2
shq ben
me ed.
Fidure(3)and figure 4 show a suggested 3-D view and dimensions for the test-fixtyre.
Figure” 5 is structure of the test-fixture. A mini-contact force of 2 N is required to

ensure satisfactory connection.
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Figure 1  Equivalent circuit of the test fixture Figure 2 Equivalent circuit of the test fixture
with load capacitance

AW, A

Figure 4 Design for the test fixture
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Crystal unit positioning board

Shorting 500hm Crystal unit
plate

Qo &L &

o

L Adjustment

7. | Calibration of

7.1 Calibrati f

The user mu§> ZeN\at ble standard impedance elements for calibration.
Th
sighifi
ing

ing

7.2
A gapacitance meter is used for the calibration of CL adapter board. The permissible

value.is +/- 0.002 pE
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