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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PIEZOELECTRIC DEVICES - PREPARATION OF OUTLINE
DRAWINGS OF SURFACE-MOUNTED DEVICES (SMD) FOR
FREQUENCY CONTROL AND SELECTION - GENERAL RULES

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

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

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure 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 ,Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their hational and regional publications. Any divergence between
any IEC Publication and the corresponding national 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 [EC 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, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses
arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61240 has been prepared by IEC technical committee 49:
Piezoelectric, dielectric and electrostatic devices and associated materials for frequency control,
selection and detection.

This bilingual version (2017-12) corresponds to the monolingual English version, published in
2016-10.

This third edition cancels and replaces the second edition published in 2012. It constitutes a
technical revision.

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

e outline drawings have been changed from three views (top, front and bottom) to that based
on ISO layout in the third-angle projection, in which the view from the right has been added
to the top, front and bottom views;

o reference line and geometrical dimensions of the package for enclosures have been
changed for practical use;
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e information on miniaturized leadless ceramic enclosures of piezoelectric devices (SMD) for
frequency control and selection has been included in an annex.

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

CbhV Report on voting
49/1172/CDV 49/1188/RVC

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

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

The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

The enclosures of quartz crystal resonators and oscillators are unified in this third edition of
IEC 61240.

Regarding the current situation of many quartz crystal device suppliers, many of them use their
own enclosure layouts in their catalogues. For the convenience of consumers, general rules of
enclosure layout and definition of size need to be unified.

The reasons prompting the revision of IEC 61240:2012 are as follows:

a) The height of packages should not be included in a drawing. Only the total height of
enclosures should be expressed.

b) In small enclosure types, the size tolerance in smaller enclosures will not meet the
conditions defined in Table A.3 (Annex A).

In newly proposed general rules of outline drawings, only the total height of enclosures should
be expressed and the size tolerance in smaller enclosures is revised.
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PIEZOELECTRIC DEVICES - PREPARATION OF OUTLINE
DRAWINGS OF SURFACE-MOUNTED DEVICES (SMD) FOR
FREQUENCY CONTROL AND SELECTION - GENERAL RULES

1 Scope

This International Standard sets out general rules for drawing all dimensional and geometrical
characteristics of a surface-mounted piezoelectric device package (referred to in this document
as SMD) in order to ensure mechanical inter-changeability of all outline drawings of the SMDs
for frequency control and selection.

2 Normative references

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

IEC 60191-6, Mechanical standardization of semiconductor devices — Part 6: General rules for
the preparation of outlihe drawings'of surface\maounted’semiconductor/device packages

3 Classification of SMD

The SMD piezoelectric devices are classified into three types of packages depending on the
structure of the terminal leads.

a) Leaded type: the folded ends of the terminal leads are turned away from the body.

NOTE 1 The package of the pin lead type is compatible with the socket. This is defined in the description of the
leaded type.

b) Folded-leads type: the folded ends of the terminal lead are turned towards the body.

NOTE 2 The supporter with a board is defined in the description of this folded lead type.
c) Leadless type: terminal pads only are present on the body instead of terminal leads.

A proper combination of these options should be selected.
4 Title of the outline drawing

The title of the outline drawing shall imply the main package material (e.g. metal, plastic, glass,
ceramic), the sealing procedure, number of terminals and the type of SMD, as shown in
Examples 1, 2 and 3.

5 Composition of the outline drawing

5.1 Elements of outline drawings

The outline drawing of an SMD shall be composed of five elements: the drawings from four
views in the third-angle projection, the table of detailed dimensions, the actual size sketch, the

1 Examples 1, 2 and 3 refer to the sheets provided after Clause 9 of this document.
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drawing of terminal land areas and the terminal lead details. These sample formats are shown
in Examples 1, 2, and 3.

5.2 Outline drawing
The outline drawing with dimensional symbols shall be executed in the third-angle projection.
Basically, one set of outline drawings consists of the view from above, the front view, the view

from the right, and the view from below. In square type enclosure and cylindrical type enclosure,
the view from the right can be omitted.

5.3 Table of detailed dimensions

The dimensions shall be given in millimetres and are required only where the letter X is shown
in the table.

5.4 Actual size sketch

The actual size sketch means a drawing of the view from above with the real size outer
dimensions.

5.5 Drawing of terminal land areas

The drawing of terminal land areas which is defined in Clause 7 shall be adapted to the
connecting terminal leads on the printed circuit boards, alumina substrates, etc.

5.6 Terminal lead details

The terminal lead details shall be shown in accordance with IEC 60191-6 (see Figure 1).
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Side view

Reference plane

1= T :t@ Projected zone
/[
Seating plane

Bottom view

L, x b, = terminal projection
zone (hatched)

Side view

Reference, plane

@ Projected zone

f-
Seating plane

'
—
'

—

: Bottom view

Ly, x by = terminal projection
zone (hatched)

X

Key for figure 1 and examples 1 to 3

@ = projected tolerance zone (see ISO 1101, clause 11)

= reference plane distance

*) means the true geometrical position
IEC

Figure 1 — lllustration of terminal projection zone
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6 Requirements for terminal leads

6.1 The dimensions of terminal lead spacing shall be shown by the centre position of the
terminal leads and its basic value e is 2,54 x » mm (n is an integer) and 1,27 x n» mm for
package dimensions smaller than 6 mm.

6.2 In the view from above of SMD, the lower lead from the left end shall be designated as
terminal lead number 1. The subsequent lead numbers shall be designated as 2 to n, with the
terminals following counter-clockwise.

6.3 The number 1 terminal lead shall be indicated by a corner notch or by a dotted
expression on the top side. If there is a requirement to indicate the number 1 terminal on
bottom side, the land area of the number 1 terminal can be designed in different size from
others.

6.4 L]y ]S means in this drawing that the distance from the seating plane to the
nearest point of each terminal shall not exceed y mm.

7 Requirements for the terminal land area?
71 The positioning of land areas shall be adapted to the positions of the terminal leads.

The dimensions of the terminalland/areas shall bé specified 'with respect to the central line of
the contacts of the SMD device.

7.2 The dimensions of terminal land areas shall be indicated as the maximum area which
shall be added to the projection zone of the terminals for the parts to be connected to a printed
circuit board and to,its positional tolerances.

b2
anoog, 4000
‘EE__ I | L] L]
f i T A s .
CTeT T == B
el | I
U

IEC

Figure 2 — Example of a terminal land area

8 Connections of terminal leads

The functions of the connections of terminal leads should not be defined on the outline drawing,
but if necessary they may be indicated as shown in Annex B.

2 Ssee Figure 2.
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9 Descriptive notes

Descriptive notes may be used at the bottom of, or adjacent to the outline drawing if necessary.

Outline drawing

Ref. Dimensions (mm) Notes
Min. Nom. Max.
Example 1 Py _ ~ N
B - - X
G - — X
K4 X - X
Actual size Kz X ~ X
F X - X
A Lg X — X
4 3 € - X -
e - X -
| | by — — X
] N
12 - - X
Y - - X
@ A3 - x (%) -
° bp X - X
- 1 1 % Lp X R X
T ! o X - X Deg.
T
1 2
EED
_ = HHdps//standards BUS L
Tyls Seating plane
b2
See example 1a |
A
4 3
1 o
e 1 2
Eg NN
NN
e
w Terminal land areas
i oL
e L o L
b EERROIGIEER
|
o [l w (P [s]

%‘ > Example 1a
IEC

Glass or ceramic, solder-glass sealed four-leaded SMD outline, type- Scale 3: 1 _
(example 1) ’

Sheet — number
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Outline drawing

Example 2 - -
Dimensions (mm)
Ref. - Notes
Min. Nom. Max.
A - - X
B - - X
G - - X
Actual size X, " _ X
Kz X - X
F X - X
Lg X - X
4 3 e - X -
o — et — X —
bz — - X
12 - - X
Q Y - - X
A3 - * —
o x (*)
N L bp X - X
l_'_l I_'_I Lp X _ X
1 A 2
b2
4 3
<
1 2
% NN
NN
Terminal land areas
®
~ o —
bV WP [s]
v MWE [s |

|2

Q | o

= e

1_| |
: Example 2a

IEC

Glass or ceramic, solder-glass sealed four-folded lead SMD outline,
type- (example 2)

Scale 3: 1

D=

Sheet — number
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