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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES -

Part 1: General rules for the preparation of outline drawings
of discrete devices

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for s i atlon comprising
all national electrotechnical committees (IEC National Committees). The obj
international co-operation on all questions concerning standardization in the elect{i alectronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any g qittee interested
in the subject dealt with may participate in this preparatory work. iQh 9
governmental organizations liaising with the IEC also participate in jkj . |E aborates closely
with the International Organization for Standardization (ISO) in &dccorda al
agreement between the two organizations.
The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

IEC Publications have the form of recom

No liability shall attac s dires mployees, servants or agents including individual experts and
members of its techn S E ational Committees for any personal injury, property damage or

AttentionN 0 o gsibility that some of the elements of this IEC Publication may be the subject of
~JEC'shalN note held responsible for identifying any or all such patent rights.

d IEC 60191-1 has been prepared by subcommittee 47D: Mechanical

standardization for semiconductor devices, of IEC technical committee 47: Semiconductor
devices.

This second edition cancels and replaces the first edition published in 1966 together with
supplements 60191-1A:1969, 60191-1B:1970 and 60191-1C:1974 and constitutes a technical
revision. The main changes from the previous edition are as follows:

requirement added for SI-dimensions for new drawings to be published;
former rules concerning inch-dimensions are given in an informative annex;
former rules for coding are given in an informative annex;

incorporation of the supplements;

updating of references;

restructuring and renumbering.
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This bilingual version (2012-07) corresponds to the monolingual English version, published in
2007-04.

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

FDIS Report on voting
47D/678/FDIS 47D/682/RVD

Full information on the voting for the approval of this 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.

The IEC 60191 series, published under the general title
semiconductor devices, comprises the following parts:

Part 1: General rules for the preparation of outline d
Part 2: Dimensions

Part 3:

Part 4. Coding system and classification §

Part 5: Recommendations applying
bonding (TAB)

Part 6: General rules

the maintenanc
the data related

* reconfirmed;
 withdrawn;
* replaced®
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MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES -

Part 1: General rules for the preparation of outline drawings
of discrete devices

1 Scope and object

This part of IEC 60191 gives guidelines on the preparation of outline drawings of discrete
devices.

NOTE For preparation of outline drawings of surface mounted discrete devices, IEC68191-6\shoyld ba referred to

as well.

on the drawings in order to
also gives equipment designers an

IEC 60191-2: ¢ etfianical standardization of semiconductor devices - Part 2:
Dimensions (inctudingall supplements and amendments)

IEC 60191-4, Mechanical standardization of semiconductor devices — Part 4: Coding system
and classification into forms of package outlines for semiconductor device packages

ISO 370, Toleranced dimensions — Conversion from inches to millimetres and vice versa
(withdrawn 2000-05)

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

3.1

device outline drawing

drawing which includes all dimensional characteristics required for the mechanical
interchangeability of the complete device. It includes the case or body, all terminals and the
locating tab if present
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3.2

terminal

that part of the semiconductor device primarily used in making an electrical, mechanical or
thermal connection. Examples of terminals are flexible leads, rigid leads, pins, studs, etc.

3.3

case outline drawing

drawing which includes all dimensional characteristics required for the mechanical
interchangeability of the case or body. It does not include the dimensions of the terminals or
the locating tab if present, but their positions are shown by dotted lines

3.4

base drawing
drawing which includes all dimensional characteristics required
interchangeability of the terminals and mechanical index

mechanical

NOTE 1 Examples of these characteristics are: lead length, lead diameters Wi d spacing,
pitch circle diameter, thickness, width and length of a tab, etc

or

3.5
mechanical inde

locating feature,@
NOTE Examples of a

3.6
visual inde

3.7
datum
a theoretically exact geometric reference (such as axes, planes, straight lines etc.) to which
toleranced features are related. Datums may be based on one or more datum features of a
part

[ISO 5459:1981, definition 3.1]

3.8
seating plane or seating base
reference plane from which, in general, outline and base dimensions are given

3.9

seated height or mounted height

distance from the seating plane to the top of any exposed tip or rigid terminal present,
otherwise to the top of the outline. Flexible terminals should not be included as part of the
seated height, but the mounted height should include a minimum allowance necessary for an
axially mounted flexible lead to be bent at right angles
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3.10

controlled cylindrical zone

zone which defines a portion of the body of minimum length over which the diameter is
controlled to closer tolerances than is allowed over the full length of the body

4 General rules for all drawings

NOTE General rules for the preparation of outline drawings of surface mounted semiconductor device packages
are given in IEC 60191-6.

4.1 Drawing layout

General rules for the drawing layout are as follows.

b) The drawing using third angle projection, should include:
— a suitable side-view;
— suitable end-views, where appropriate;

— such additional views and details as are requi
features.

c) The following information should beput in the

the projection method where ths

- IEC code@
— country of ofig

e) While drawings need not to be drawn to scale, they should be roughly in proportion and,
where necessaryfor clarity, enlarged detail drawing(s) should be used.

4.2 Dimensions and tolerances

Application of dimensions and tolerances are as follows.

a) Dimensions of bases, outlines, etc. quoted shall apply to the finished product. They
should, therefore, not quote manufacturing tolerances, but give customers acceptance
limits.
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b) The following types of dimension may be used on the drawings as appropriate:

i) Toleranced dimensions
A toleranced dimension can be expressed:

- preferably by both minimum and maximum limits
(example: Ly, = 5,77 mm, L5, = 5,82 mm); or

- by anominal value and maximum and minimum limits. Such a nominal value
need not necessarily be the average of two limits

(example: L=6 33 mm).

ii)  Untoleranced dimensions

- Untoleranced limiting dimensions
i.e.: minimum only or maximum only
(example: L5« = 5,85 mm) .

- Untoleranced nominal dimensions
These dimensions may be used:

- either for general information as an actual nofnina

- or to specify true geometrical positio
dimensions). Such dimensions shall be_i
numerical value, the asterisk in
position"
(example: Loy = 5,85 mm).

Smgle m|n|mum smgle maxim

con5|dered adequate to express the y—appropriate for that dimension;

if measurement to the nearegt 0,001 onsidered appropriate, the dimension
should be expressed to the th|r for example 0,500 mm), but if the
measurement to the he dimension should be expressed to
the second decimal pl and so on. Similar consideration should
be given to the €Ci > ecessary when an original dimension is

imits of a toleranced dimension should be stated
places (e.g. 0,016 mm min. — 0,017 mm nom. -

expressed in mjlli
Limiting vaIn@v
with the sam

0,019 mm max«

The use of frastionalx i sions is permitted to describe nominal hexagon sizes.

Numerlc i i b[d not be shown directly on the figure(s). They should be
showpn™in_fs ér the figure(s) and correspond to the reference letter symbols
on the_ fig e lejter symbols on the figure(s) should be upright. Upper case letters

base dimensi
throughout.

In the case of a diameter, the symbol “@” should appear in front of the reference letter
concerned both on the figure(s) and in the table. In cases where the cross-section is
uncontrolled (not necessarily round), the “@” symbol should not be used.

The table shall give dimensions in millimetres. The basic dimensions and system
(millimetres or inches) will be indicated immediately above the table.

NOTE Outline drawings published in IEC 60191-2 before this document came into effect may give
dimensions in inches.

The dimensions and limits which should normally be given and their corresponding
reference letter symbols are contained in Annex A. Some examples of drawings prepared
in accordance with these rules are given in Annex E.

Where a particular reference letter is to be used for more than one dimension on the same
drawing, use should be made of a suffix to identify the dimensions.
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Annex A cannot be expected to include all dimensions likely to be necessary for
mechanical standardization, more particularly in the future. A distinction has been made
between primary and secondary reference letter symbols, primary reference letter symbols
being those which are used most frequently, secondary reference letter symbols being
those which are used less frequently and which can, if necessary, be associated with
dimensions other than those given in the table.

i) Where it is self-evident that several angles are equal, it is not necessary to show more
than one angle on the figure(s).

k) Notes will be numbered and placed under the table of dimensions, which will have a
“notes™ column on the right-hand side. The note reference will be placed opposite the
dimension to which the note refers in the table or, when this dimension does not appear in
the table, on the figure(s). The numerical sequence of the notes should follow the
alphabetlcal sequence of the dimensional reference Ietters to WhICh the note refer. Notes

4.3 Methods for locating the datum

should be used.

The datum is

— the two
e) the radial line 3

terminal is defifgd

4.4 Numbering of terminals
4.4.1 General
Where possible, device terminals should be identified by numbers according to the system

outlined in 4.4.2 to 4.4.7. In all instances terminals are considered as being viewed from their
free ends.

4.4.2 Single-ended devices with terminals in a linear array
4.4.21 Symmetrical linear array

The terminal nearest the reference mark should be numbered as No.1, the other terminals
should be numbered progressively from terminal No.1.

4.4.2.2 Asymmetrical linear array

The terminals should be numbered progressively from the end having the most terminals.
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4.4.3 Single-ended devices with terminals in a circular array

e The terminal, the centre of which is past the datum, should be numbered as No.1, the
other terminals should be numbered progressively and in a clockwise sequence from No.1.

e Where a terminal is situated in the centre of the base, this should be known as the centre
terminal and shall not be given a number.

e Where omission of one terminal in an otherwise equally spaced array identifies the datum,
the position of the omitted terminal should not be numbered; but, in a fixed modular
circular array, any location of omitted terminal which does not define a datum should be
numbered.

4.4.4 Double-ended devices

Terminals on both end views should be numbered without duplication

terminal position number one should also be provid
combined.

The terminal positions should be numbered
around the periphery of the device as yiewed

If the terminals are digposed in a cross on the axis (Figure 1E), it is necessary to mark on the
body with a visual iwdex the terminal which shall be considered as the first in the clockwise
numeration.
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4.4.7 Other devices

For devices having terminals, mounting studs o
rules should apply.

The numbering should start at the end:

— opposite to the end containing a th

— opposite to the end with the > mbey of tePminals;

— opposite to th lange, insert, etc.

5 Additional rule

a) The deviee outling drdwings which appear in chapter | of IEC 60191-2 should include all
dimensional>~charagcteristics required for interchangeability in accordance with general
rules.

b) Where the requirements for mechanical interchangeability will permit, the minimum and
maximum dimensions should be chosen so that the creation of unnecessary drawings of
variants is avoided.

c) The case outline drawings which appear in Chapter Ill of IEC 60191-2 should include all
dimensional characteristics required for interchangeability in accordance with general
rules, omitting the terminal dimensioning which will be given on the associated base
drawings appearing in Chapter Il of IEC 60191-2.

On the case outline drawings, the terminals should be shown only by dotted lines.

5.2 Rules to specify the dimensions and positions of terminals
5.2.1 General rules

General rules for specifying the dimensions and positions of terminals are as follows.
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