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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICE

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

FOREWORD

S -

Technlical Reports, Publicly Available Specifications (PAS) and Guides
Publidation(s)”). Their preparation is entrusted to technical committees; a
in th

5) IEC

7) No liapility shall attdc s\ dires mployees, servants or agents including individual exX
mem \ E ational Committees for any personal injury, property d
other [damage of /4n whether direct or indirect, or for costs (including legal
expen he._publi t|on use of, or reliance upon, this IEC Publication or any
Publig

8) Attent SN ative references cited in this publication. Use of the referenced publi
indispen i i icati

9) Attent i gsibility that some of the elements of this IEC Publication may be the
paten{ ri p IEC haN note held responsible for identifying any or all such patent rights.

Internatjopal-Standard IEC 60191-1 has been prepared by subcommittee 47D: Me

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

Ernational
from all

National
nt of IEC
r for any

blications
vergence

indicated in

e for any

perts and
amage or
ees) and
bther IEC

cations is

bubject of

chanical

standardization for semiconductor devices, of IEC technical committee 47: Semica

nductor

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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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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The IEC 60191 series, published under the general title Mechanical standardization of

semiconductor devices, comprises the following parts:

Part 1: General rules for the preparation of outline drawings of djs

Part 2: Dimensions
Part 3: General rules for the preparation of outline drawing
Part 4: Coding system and classification into forms of g

device packages

Part 5: Recommendations applying to integrated
bonding (TAB)

Part 6: General rules for the pre
semiconductor device pack

The committee has decided that the comtents™Q
the maiptenance result date indicated
the datd related to the spegifi

* reconfirmed;
* withflrawn;

* replaced by ise
* amended.

A bilingtbal versio nay be issued at a later date.

nductor

\sing tape aufomated

hounted

ed until
c.ch" in
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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 F eferred to

as well.

The prifmary object of these drawings is to indicate the spacé which st wed for
devices ¢ i ensure
mechan

It shoul h as the

manufa
extend

assuran
differen
drawing

on the drawings in prder to
also gives equipment desigpers an
bliers in
| by the

NOTE A

2 Noi

The foll
For date

are indispensable for the application of this document.
ition cited applies. For undated references, the lates} edition

IEC 601[91-2: ¢ ethanical standardization of semiconductor devices - Part 2:
Dimenslonsinctudingall supplements and amendments)

IEC 601944,

b arica v : system
and classification into forms of package outlines for semiconductor device packages

Q 4-
araara atiro O Or1CaG O v &l wav,

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

theN\(me¢hanical

NOTE 1
pitch circl,

spacing,

NOTE 2

NOTE 3
also poss,

inals. It is

Consequg

a) a sing
the vari

gwings for

or

b) a sing

3.5
mecharjical inde

locating|feature, ign.

NOTE EX

3.6

visual i
any sin
distincti

or any

3.7
datum
a theoreétieallyexact-geometricreference{such—as—axes—planes,—straightHres—ete+o 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.

a) A drpwing should show all dimensions required to ensure mechd ility.
b) Theldrawing using third angle projection, should include:

— g suitable side-view;

|
n

quitable end-views, where appropriate;

uch additional views and details as are requi ation or

features.
c) The

|
(7}

EC code@
ountry of ofig

ould be
d of the

\ on and,
whefemeeessaryfor 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: Lyin = 5,77 mm, Lyax = 5,82 mm); or

- by a nominal 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: Lyax = 5,85 mm) .

— Untoleranced nominal dimensions
These dimensions may be used:

- either for general information as an actual n@mina

- or to specify true geometrical positio (b x i angular
dimensions). Such dimensions shall be™ndica [ *) after
the numerical value, the asterisk j i metrical
position"

(example: Lyom = 5,85 mm).

c) Single minimum, single maxim general
infojmation) dimensions should be sta » PS as is
congidered adequate to express the c y—appropriate for that dinpension;
e.g. |if measurement to the nearesgt 0,001 onsidered appropriate, the dimension
shoyld be expressed to the th|r for example 0,500 mm), byt if the

he dimension should be exprgssed to
and so on. Similar consideration should
ecessary when an original dimension is

measurement to the
the $econd decimal pl
be given to the

expriessed in mjlli
d) Limiting val@
with| the sam

0,01

mits of a toleranced dimension should b¢ stated
places (e.g. 0,016 mm min. - 0,017 mm [hom. -

e) The sions is permitted to describe nominal hexagon sizg¢s.

f)  Num b[d not be shown directly on the figure(s). They shpuld be
shoy ymbols
ont letters
shot < Qr device outline and case outline dimensions and lower case lefters for
basd i be used
thro

g) In the—<ease—< diatrr he—symb F—shottd—appea i i he—reference letter

concerned both on the flgure(s) and in the table. In cases where the cross-section is
uncontrolled (not necessarily round), the “@” symbol should not be used.

h) 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.

i) 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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These methods are listed below in order of preference W
method$ is possible for a glven device, the method apparl

used. W
should e used.

The datphm is

4.4

4.4.1 General
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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.

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

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
alphpbetical sequence of the dimensional reference letters to which the no refer. Notes
refefring to the figure(s) should follow notes referring to dimensions/given-in the table.

Methods for locating the datum

en mpre han f these
] the list should be
ied to the device

the 1

the [ ap in an
othe

the fadial line 180° frop

the fadial line 180°

— the two most widelys

— the two

the radial line e index
termiinal is define

-t

— ;

-t S.

Numbering of terminals

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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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

term

inal 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 [Doubte-ended devices
Termingls on both end views should be numbered without duplication &f nu
4.4.5 Devices with terminals disposed in a square or rect
Visual iglentification of the top of the device should be provj igation of
terminal position number one should also be provid may be
combingd.
The termminal positions should be numbered adnti-clockwise dlirection
around the periphery of the device as yiewed mnber one terminal jposition
shall be
Each te barily be
present on.
4.4.6 Particular case @
Given two orthogopal &
a) the greates smallest
diagonal coincid
b) the|greatest ermminals/is in the upper half (Figure1A, 1B, 1C) or in the right-
hand half ~Fi
The nun
If the te isposed in a cross on the axis (Figure 1E), it is necessary to mark on the
body with avis x the terminal which shall be considered as the first in the clockwise
numeration:
= . ¢ D E IEC 575/07

Figure 1 — Numbering of terminals of lozenge — shaped bases
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Other devices

For devices having terminals, mounting studs or holes, in more than one plane, the following
rules should apply.

The numbering should start at the end:

opposite to the end containing a threaded stud or hole;

opposite to the end with the smallest number of terminals;

opposite to the end identified by a hand, dot or other applied visual identification;

opposite to the end with the larger ferrule, flange, insert, etc.

5 Additional rules

5.1 ules for device and case outline drawings

Rules fqr device and case outline drawings are as follows.

a) The|device outline drawings which appear in chapter lude all
dimensional characteristics required for interchahgeab general
rules.

b) Where the requirements for mechanical int wH|_permit, the minimum and
maxjmum dimensions should be vings of
variants is avoided.

c) The lude all
dime general
ruleg be given on the associat¢d base
drawi

On the ¢

5.2.1

Genera

a) The

ined by
ihates in

The positional tolerance is indicated by stating that the cross-section of each terminal at
its point of origin or at a specified distance from the seating plane lies in a circle (of stated
diameter) centred at the true geometrical point defining the terminal axis.

The following system should be used either in total or in part to indicate the dimensions of
the terminals.
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l¢——— Seating plane
i

s

Iy

@ b4y applies over the length /4
J by applies over the length /2 — /4
J bs applies over the length I3 — />

e) The| base drawings which appea IEC’60191-2 should inclide the
dimInsionaI characteristics required exchangeability of the base and in| certain
inst

5.2.2 Rules to specify i & base
drawing

See Annmex C. Q

5.3 l])ules for g2

Where
outline

f'erence’letter symbols should be used as on the associafed case

6 Inter-conve nch and millimetre dimensions and rules

Convergion” of toleranced dimensions from inches into millimetres or vice-versa shiould be
made according to ISO 370.

Tables | and Il of ISO 370 may be extended as necessary.

Warning  When converting inch dimensions to millimetre dimensions and vice-versa,
attention is drawn to the fact that the first column of Tables | and Il are headed
"equal to at least".

ISO 370 has been withdrawn in May 2000. The rules which were applied before the year 2000
are given now in the informative Annex F at the end of this document.
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The classification of forms of package outline for semiconductor devices is specified in

IEC 60191-4.

NOTE Drawings in IEC 60191-2, published before IEC 60191-4 came into effect, are classified according to the

coding system in the informative Annex G.

24

@%



https://iecnorm.com/api/?name=1984e2c5881e4fcb03e3847351c8af0d

60191-1 © |IEC:2007(E) -15 -

Annex A
(informative)

Reference letter symbols

NOTE These symbols were used in the past. Nowadays use of dimensions A, D and E is preferred.

Where appropriate to the particular drawing being prepared, the dimensions listed in the
following table should be given with the associated reference letter symbols.

Table A.1 — Dimensions of reference letter symb

Refellence Description of the dimension Typ ts \ﬂ&otes
letter gymbol

A Length from seating plane to top of case. < P
E Pitch circle diameter of terminals. (\ n a -\ P
B,b Diameter of a terminal, or of the larger termin \\ - \ma/x 1,2, 3, P

if the cross-section is circular. If the cross-
section is not circular, width or major axis o
the cross-section of a terminal. F\

JAN
B4, b4 Other diameter of terminal/as shown/inXhe @ ) - max. P
diagram in Subclause 5.2.% _d) )\
B2,| b2 Other diameter of terminal as shown\p the W - max. P
diagram in Subclause 5.2.1/ d)
Bs,| bs Other diametgr of termmal s shownlg'the min. - max. P
diagram |n(8/uKbs@u

of s all\ltermlnal 'ms;—) min. - max. 1,3, 3,4,S
_' .Ifthe c S-S ction_isnot
[ \a@e'fé\&y@]o\s\xls\wasé min. - max. 1, H

0. S/ﬁé}&{td%%f cas» min. - max. 1, H
D,, D4, etc. O\h\er\ua%iters fése./ min. - max. 1, F

g ﬁ}%e rom\'&\n}ial reference line to a - nom.a | - S
te{{nin I ceptre.

B w&% @case. min. - max. 1,

[ds)

H Or ach%ss flats dimension of a hexagon. min. nom. max. 1,4, S
q Di%e between two terminal centres - nom.a | - S

(distance between the centres of the nearest
terminal when there are more than two

terminals).
e Or clearance between two terminals. min. - - S
e4, ey, etc. Other distances between terminal centres. - nom. 2 | - S
e4, ey, etc. Or clearances between terminals. min. - - S
F Thickness or length of flange zone of the case min. - max. 2,S
including any fillet if present.
G Overall length excluding terminals and slugs. min. - max. 1,8
Gy Overall length excluding terminals but including - - max. S
slugs.
H Overall length including terminals. min. - - S

h Height of a mechanical index. - - max.
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Table A.1 (continued)

Reference Description of the dimension Type of limits Notes
letter symbol
J Seated height or mounted height. - - max. P
j Width or diameter of a mechanical index. min. - max. S
K Length of top zone of the case. - - max. S
k Length of a mechanical index. min. - max. S
L, | Length of a terminal. min. - max. 2,5,6,P
L, Iy Other length of terminal as shown in the - - max. 5P
diggranTim Subctause 5271)
Lof |2 Other length of terminal as shown in the min. - \ - 5,'H
diagram in Subclause 5.2.1, d) A (O

Ls| I3 Other length of the terminal as shown in the min. \ \T(. 2, PP

diagram in Subclause 5.2.1, d)

M, m Diameter or width of a terminal stud or slug. yl\n\ \ \an. 1, H

N|n Overall length of a stud threaded entirely or in. max. P
partially or not at all.

N+ n4 Distance to end of full thread (unthreaded min \) max. 1, H
portion) of a stud. £7

Distance between seated e and tre }/ @ > - max. 2,
hole in the lug of a termi )\

P Length of controlled zone of \n:ug,/ - - S

Diameter of a mounting ho( \ min. - max. S
/-\

D Other dime/siQns S
Distance b weNe cent ftw ou min. - max. S
holes. [\

Rl r C rve adu min. - max. 1,3, P
R4l r2 <Qur> a@l of thé\enak\of t}e\b\se/seat - - max. P

b Distdancerom™a refexe Wto the centre min. - max. 1, §

M a termina

ra“efe{ce line through the - nom.2a | - S
inals to the centre of the
is the farthest from this

Tl t ia }rs.Kouf/}he hole ( or smallest dimension of min. - max. 2, H
a'nonxcircular hole) in a terminal lug or slug .

V]v Mp/of a tapped hole. min. - max. S
Wlw Diameter of the threaded portion of a stud with Thread reference 7. H

full thread form, or diameter of a tapped hole

(x = x) P
Section reference, continuous
(y-y)
X—y Section reference, not continuous P
Z,z Other dimensions S
o Small angle - nom. - P
B,y Larger angles - nom. - P
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Table A.1 (continued)

P primary reference letter symbol (see Subclause 4.2, i)

S secondary reference letter symbol (see Subclause 4.2, i)

NOTE 1 Minimum dimension may be omitted where appropriate.

NOTE 2 Maximum dimension may be omitted where appropriate.

NOTE 3 To distinguish in the same drawing between major or minor axes of cross-section of different terminals

having different dimensions, the signs (‘) prime, (“) second, etc. may be used with reference letters B, b and C,
c.

maRer as reference

NOTE 4 Reference tetter symbots €1, ¢T; €7, T, €3, T3 ay afso be used i the sarr
letter symnbols B or b.

NOTE 5| Measured from the seating plane.

NOTE 6| For terminals of different overall lengths, the letter symbols Lz, | | may be

used.

NOTE 7| Metric and/or inch thread reference. See ISO 261and ISO 263.

a  True|geometrical position. AN \
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Annex B
(normative)

Standardization philosophy

B.1 General considerations

An attempt has been made here to standardize the dimensions and tolerances in the IEC

drawing toconform—as uiucciy aspossibte-with-thoseof-the country of-origim:

The IEQ ned that
the cou 9ractice
and me¢

Any altgrati i ivi |l ag nt of 1EC still have
to confo ili i i ctice.

It is per introduce
other di

If an e the IEC
drawing|, han one
country

Where an equipment designex ig is, for i i t space
considefations, it follow i 3

When a|device ig’like density
requirements (genera body of
such a device is clos

For a h gerferally the heat sink to which it is attached is larger than
the deyi is not the chief factor when considering meghanical
standargi

Parts us iXI edevices, such as bases, studs, etc. are closely defined.

The att herefore been made to standardize those dimensions considered to be
importa rarieanrterehangeabitityin—at-is—aspects—and—to—dimensieonthese/closely,

leaving the dewce anufacturer as much freedom as possible for other dimensions.

Separate case outline and base drawings have been produced in certain instances because
different bases may be associated with the same case outline or different case outlines may
be associated with the same base.

Some outline drawings show a controlled cylindrical zone. This zone refers to a mechanical
contact surface which may be used for mechanical mounting.

Some drawings show type variants. These embrace devices which have basically the same
shape and size, but differ in one or more respects which may affect interchangeability in
certain applications. The forms of variations distinguished are as follows.

— The first arises directly from the differing standards of countries using the inch and metric
systems. For example, studs with a 1/2 in thread and a 12 mm thread may not be
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regarded as fully interchangeable, but they will be employed in accordance with national
practice on devices which are otherwise the same. These variants are shown on the same
drawings as Type 1 and Type 2.

— The second form of variation is a difference in one dimension. Examples are the body
diameter of double-ended devices, lengths of terminals and stud lengths. These variants
are shown as Type A, Type B, etc.

— In certain drawings, combinations of the foregoing are shown. For example, a stud using a
1/2 in thread with different lengths would be shown as Type 1A, Type 1B, and the 12 mm
versions would be shown as Type 2A, Type 2B.

B.2 Space cylinder concept

Most of|drawings considered give an outline of space cylinder except ons are
requireq to be more closely defined. For Ilow-power 3 cylinder
accomnjodates the body.

For high-power devices, because of the different interchangeability™reg e space
cylinder| has been extended to include parts other than thg QUS| e space
cylinder| concept and it has been thought desirable to inclode in is annex full details of the
considefations applying this concept to high-power de

B.3 High-power devices

B.3.1 The bases

For stu

length.

For flat

B.3.2

The dia erids on the construction: for stud-ended types|it would
be the ' 3 S hexagon. The length of the space cylinder depgends on
the type i S d’examples are considered in B.3.3.

Dimens he across flats and across corners dimensions of the hexagon afe to be
given: t s imension is useful in choosing a suitable spanner for mouniing, the
across ¢ ioR’is necessary for interchangeability when the device is screwed into
a heat gink

The heightof-thehexagonflange—is—not-soimportantinthe spacecylinder concepti and in
general only a minimum will be given for this dimension, which permits the hexagonal prism to
extend the full height of the body of the device. There is no need to specify the minimum
height of the flats at the corners of the hexagon when the manufacturer states the limits of
torque which may be applied.

B.3.3 The terminations
B.3.3.1 Rigid lug devices
Since most devices of this type are stud-ended, the final orientation of the lug(s) is not

determined and the space cylinder includes the lug(s). No part of the lug(s) may be outside
this space cylinder.

Figure B.1 illustrates this presentation.
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B.3.3.2 Flexible terminal devices
The user of a high-power flexible terminal device needs to know:

— the distance from the seating plane to the hole in the termination (when the flexible
terminal is very flexible and can easily be bent, only a minimum dimension of this distance
is sufficient to ensure interchangeability; if it is not, the difference between the maximum
and the minimum shall be compatible with good engineering practice);

— the seated height of the device when the terminal is bent at right angles (the user can then
calculate how far the terminal at the end of the flexible terminal will extend laterally from
the axis of the device.)

nsion of
ign which

included
Figure B.2 illustrates this presentation.

B.3.3.3 Post-ended devices

It will bg¢ apparent from consideration of B.3.1 and B.
of length equal to the mounted height and of diameté
flats" fof stud-ended rectifiers.

&

e space cylinder will be
g design, e.g.|"across
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g [w {Il:
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Gy ) @M (Note 5)
Tist W (No%w B)
T —'Ff £
@0, (M) | L B
(Nate 2 | g R il
Mote 1 - Motes 344
(Mote Tp £ (m) | | F{m]
e [
(my| = minimum (M)~ blaximum ™) - (M) = Maximum (™) = MNonpinal
11 e dapositif & Mexception du contour hexagojpal et e with the exception of the hexapon and gtod

Win the cylinder of diameter &y and length J,
[ et de longueur S

ameter i must nod be greater than the actual adross
flats dimension of the hexagon,

2 pe diamétre £ ne doif
ur plais effective de 1"

3) pa forme et I i
s Bmpostes’

3 Comtour and orientation of terminal lugs are undebnet,

o

4) The large terminal lug is Mo, 1, the small terminal g s

Mo 2.
k3] M nleur maxi- 5% Dhameter M refers to zone Ny, The masimum salue
digrmetre extérieur du should not exceed the outside dipmeter of the thread,
()] 6 Inch andfor medric thread reference,
7} 71 Minimum Aat.

IEC 577/07

Figure B.1 — Example of rigid lug device


https://iecnorm.com/api/?name=1984e2c5881e4fcb03e3847351c8af0d

— 22 —

60191-1 © IEC:2007(E)

fml

1

2]

41

=]

6}

0y ()

| Motas 445

] M) (MNote 3)

[
~<ar

MmN}

b

EM (Nota

rwi_@am N {
EEGRN
X

minimunm (M1~ Maximum

fur plats de hexagone

La dimension J perime

a Torme 1 MoNe
as imposées,

pstémic maetRigue.

onguetr minimald™du pla

4)

5

—

4

~=h

&)

M) Mominal
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und
and

¢ with the exception of the hexagon stud
ads lies within the exlinder of diameter Iy

Mameter £ must not be greater than the acwual a
flats dimension of the hexagon.

TEs

Dimension J includes an allowance for the Aexible eads
to be bent ut right angles,
Contour and orientation of wrminal lugs are undefned.
The large rerminal lug is Moo 1, the small wrmingl g is
i, 2.
Diameter M refers to zone Ny The maximum value
should nmot exceed the outside diameter of the thread

Metric and/or inch thread reference.

Minimum fat.

IEC 578/07

Figure B.2 — Example of flexible terminal device
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Annex C
(informative)

Rules to specify the dimensions and positions of terminals
on a base drawing

C.1 Example of dimensioning for a circular base outline with no tab and

(See Figl;ure C.1.)

c.1.1 Interpretation of the principle of dimensioning

The bas

a)

having four terminals located symmetrically on a pitch circle

nts:

a circular disk having a diameter @ D;
a sef of four terminals positioned on a circle having a diamete

DisK

Thig is a simple contour which is f:
limits to diameter @ D.

Se
This

max.

~

pf four terminals

The
max

b=0b

Thes
max

r by the

Whenthe manufacturing process tends to lower one of the tolerances with regpect to
maxtrtm—tmits y;vcll of—the dlavv;lly, the—MMC—atows—the—other—tolerance—to—increase
accordingly. In other words, if the terminal is not made to @ b max., the tolerance @ t can
be increased by @ b max. — @ b, where @ b is the actual diameter of the terminal, because
the terminal will still lie within the envelope of limiting positions.

As a border-line case, if the terminal is made to @ b min., the tolerance @ t can be
increased by @ b max. — @ b min.

Similarly, if the terminal positioning accuracy achieved during manufacture is better than
that allowed on the drawing, the limit @ b max. can be increased up to
@ b max. + (dtmax. — @ t), where @ t is the actual deviation from the true geometrical
position.

As a border-line case, for a perfect centring (@t =0), @ b max. can be increased up to
@ b max. + @ t max.
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erposition of disk and set of terminals

Such a superposition cannot be as perfect as that shown in Figure C.1. A possible solution
consists of assuming that it is highly improbable that the disk is made to @ D max. The
drawing will show that the position tolerance (& t) equals zero only when the disk diameter
equals @ D max., MMC, thus binding together the two sources of dispersion (diameter and
position).

In fact, the permissible deviation on the position is equal to @ D max. — @ D, where @ D is
the actual diameter of the disk.

If the disk diameter was made to @ D min., this deviation would be maximum and equal to

@D

C.1.2

It followp from the above interpretation that two types of checks a

— on dimensions;
— on plositions.

Checkin
several

Checkin
NO GO

checked.

In effec

limit may be exceeded.

function

Therefo

b) Posifi

This
four
thein

max. — ¥ D mimn.

Checking

, due to MMC whj

positions aré simultaneously shifted by the maximum permissible amount

max

/[2varound their true geometrical positions). The diameter of the holes shall

equal to @ b max. + & t max.

n which

ed with
directly

ed, this
| within

nsist of
ax. and
i.e. Jt
be then

In addition, the set of holes shall be centred in a ring which will fit the disk even if it is made
to @ D max. (See Figures C.3 and C.3a.)

The machining accuracy of the gauge will depend on

— toler
— toler
— toler

ance on dimension @ D for the ring;
ance on dimension @ b for the holes;
ance @ t max. for diameter a.

As a first approximation and for the simplest contour, a ratio of 1/10 between the gauge
tolerance and the piece tolerance is acceptable. For more elaborated contours and especially
if wear-out limits are to be taken into account, it is recommended to refer to the ISO system
on the definition of gauge tolerances.
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C.2 Example of dimensioning for a circular base outline with a tab and having
four terminals located symmetrically on a pitch circle

(See Figure C.4.)

C.21 Interpretation of the principle of dimensioning
The base shown in Figure C.4 results from the superposition of three geometrical elements:

— acircular disk having a diameter @ D;
— a set of four terminals positioned on a circle having a diameter @ a;

— a talp:

The pogition can then be fixed by using dimensions from the geomet e above

elements separately considered, and defining the conditions of thei
The proposed solution for the dimensioning is as follows.

When cpnfronted with a case partially considered in the exa (.1, in addition to
the dimgensions quoted in Clause C.1, add the dime \ and ifs position|relative
to the other elements.

From a ptrict dimensional point of vie ength k,
or rather the protrusion out of the ujsk,\i ¢ junction
between tab and disk is not a point easi ) it is not
a dimension of prime |mportance wijth tlght ain the
dimensi

As rega
the ang

Wy defined relative to the terminalg, i.e. by
around the true geometrical positign being

limited ¢i or by a tolerance of symmetry @ with, as a
referenge, the corres i i efry (vertical on Figure C.4) of the pitch circ]e.

— a positio inals and the disk as that described in subclause C.1.2, b);

The obtgini > terfally valid dimensioning system resulting in a single gauge is
desirable.

a . . S of Iposition
of the termmals and the tolerance of posmon of the tab W|th respect to the same reference
datum, i.e. the diameter @ D of the disk.

See the dimensioning system shown in Figure C.4.

Cc.2.2 Checking

See also subclause C.1.2

c.2.21 Dimension checking

To check limits: @ b min.
@ D min.
J min.
Q min. and Q max.


https://iecnorm.com/api/?name=1984e2c5881e4fcb03e3847351c8af0d

- 26 - 60191-1 © IEC:2007(E)

C.2.2.2 Position checking

Checking the position shall be done with a gauge as shown in Figures C.5 and C.5a.
The use of a gauge is convenient, but not compulsory. Any other system of measurement may
be used.

@%
8
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277174

ine with no tab

Diamétre effectif b d'une sortie
dans une position limite
gbmax. > b = b min.
Actual terminal diameter b

in a limiting position
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Figure C.2 — Tolerances of terminals
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Figure C.3 — Gauge for a circular base outline with no ta
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281/74

Figure C.4 — Circular hase\outlin

7
7.

282|74

’__L

trous

4 holes

<& b max. + & t max.

Note 1. — Le calibre peut comporter
une encoche a glissiére.
The gauge can have
a sliding slot.

& D max.

283174

Figure C.5b — Top view
Figure C.5 — Gauge for a circular base outline with tab
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Annex D
(normative)

General philosophy of flat base devices

The rules to be applied for flat base devices are as follows.

a) The space cylinder concept shall be applied.

b) The device and its clamping arrangement, whether detachable or integral with the device,
shal|l be shown on a single drawing.

c) The gement
shal ired for
desi
NOTHE e over-all
diam the heat
sink, p.

d) The ¢ structed
spaq k ating the maximum body
dian i

e) The iameter
of the fixing holes shall be stated in{er

f) The also be

give
g) Allo

Figure .1 illustrates t

9,

ap
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e
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oomtemy dans 1s sone Uy z Up de langueur J,

the zone Uy x U, and length J,

T = Lemgusur mininale du plat. 7 = Winioum flat.

8 - La systine de fixeiion est cootems & 1'inté= 8 = The mounting flange 1lies within the rectangle
riour du rectongle tl'lz ll'z. I1 peut Btre Ty :Uz. It may be detachable.
ditashable.

9 = La forms st 1'orlentation de ls coasze ds la 9 = The contour and oriemtatlon of the tercinal
sortls ns oot pas impomdes. slug or lug are undefined.

(*) Signifie position gfométrique ezacte (*} Means true gecmetrical poaltiom

IEC 579/07
Figure D.1 — Example of flat base outline
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