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1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization c|
all ndtional electrotechnical committees (IEC National Committees). The object of AEC/is to

2)

3)

4)

5)

6)

7)

8)

9)

intern
this e

Technfical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
Publidation(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee
in thg subject dealt with may participate in this preparatory work. Internatignal, governmental

gover
with t
agree

The fdrmal decisions or agreements of IEC on technical matters express,/as nearly as possible, an int

conse
intere

IEC Plublications have the form of recommendations for intérnational use and are accepted by IEQ
Comnlittees in that sense. While all reasonable efforts are_made to ensure that the technical contg
Publigations is accurate, IEC cannot be held responsible for the way in which they are used 9

misint]

In order to promote international uniformity, IEC National Committees undertake to apply IEC Py
transparently to the maximum extent possiblesin® their national and regional publications. Any d

betwe

the lafter.

IEC it
asses
servic

All usérs should ensure that they have the latest edition of this publication.

No liapility shall attach to JEC-or its directors, employees, servants or agents including individual ex
membgrs of its technical.committees and IEC National Committees for any personal injury, property d
other |[damage of any natire whatsoever, whether direct or indirect, or for costs (including legal
expenges arising out\'ef the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attent|on is drawn to the Normative references cited in this publication. Use of the referenced publi
indispensablé:for the correct application of this publication.

Attentlon/is~drawn to the possibility that some of the elements of this IEC Publication may be the

paten{ rights. IEC shall not be held responsible for identifying any or all such patent rights.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARDS AND PRINTED BOARD ASSEMBLIES -
DESIGN AND USE -

Part 7: Electronic component zero orientation
for CAD library construction

FOREWORD

htional co-operation on all questions concerning standardization in the electrical and, electronic
hd and in addition to other activities, IEC publishes International Standards, Aechnical Sped

mental organizations liaising with the IEC also participate in this prepanation. IEC collaboratd

nent between the two organizations.

hsus of opinion on the relevant subjects since each technical committee has representatioy
Eted IEC National Committees.

erpretation by any end user.

En any IEC Publication and the corresponding national or regional publication shall be clearly in

elf does not provide any attestation”of conformity. Independent certification bodies provide g
Ement services and, in some aré€as, access to IEC marks of conformity. IEC is not responsib
bs carried out by independent-certification bodies.

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

he International Organization for Standardization (ISO) in accordabce” with conditions detefmined by

Ernational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity

e for any

perts and
amage or
fees) and
bther |IEC

cations is

subject of

International Standard IEC 61188-7 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This bilingual version (2019-09) corresponds to the monolingual English version, published in
2017-04.

This second edition cancels and replaces the first edition published in 2009. This edition
constitutes a technical revision.

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

a) Figure 1 has been corrected;

b) the term “rectangle” has generally been replaced by “polygon”;
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c) level B has been indicated as preferred level for new libraries.

The text of this International Standard is based on the following documents:

CbhV Report on voting
91/1382/CDV 91/1428/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 Fre|

Tchversiomof this—stamdardas ot beem votedupor.

This do¢ument has been drafted in accordance with the ISO/IEC Directives, Part)2.

A list off all parts of the IEC 61188 series, under the general title Printed ‘boards and printed

board assemblies — Design and use, can be found on the IEC website.

The committee has decided that the contents of this document will(remain unchanged puntil the

stability|date indicated on the IEC website under "http://webstorédec.ch” in the data rglated to

the speg¢ific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amepded.
IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the dgorrect
understanding of its contents. Users should therefore print this document using a

colour

printer.
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INTRODUCTION

One of the factors of establishing a CAD library component description and land pattern
standard is to adopt a fixed zero component orientation so that all CAD images are built with

the sam

e rotation for the purpose of assembly machine automation.

The land pattern standards clearly define all the properties necessary for standardization and
acceptability of a one world CAD library. The main objective in defining a one world CAD
library is to achieve the highest level of electronic product development automation. This
encompasses all the processes involved from engineering to PCB layout to fabrication,
assembly and test. The data format standards need this type of consistency in order to meet
the efficiency that electronic data transfer can bring to the industry.

Many Igrge firms have spent millions of dollars creating and implementing their~own

standar
propriet

s for their own electronic product development automation. These 'stand3
bry to each firm and are not openly shared with the rest of the industry. T

unique
rds are
his has

resulted in massive duplication of effort, costing the industry millions of-man hours in waste

and cre

The ma

the neu
unless

some cgnsistency. Zero component orientation has a Key role in machine automation.

The ob
layout,
pattern

intervention in order to achieve the goals @f automation. In addition, the ease of hay

system
manipul
code.

The de
compon
underst

This sta

hting industry chaos and global non-standardization.

fral CAD format can drive all the manufacturing machines, it would be mea
he component description standard for CAD land patterns were implemen

ious choice for global standardization for EE hardware engineering, PCB
conventions. Any other option continues the confusion and additional manual

export a file so that another system can accomplish the work can require unne
ption of the neutral format in‘grder to meet the object of clear, unambiguous 5

ents at any orientation consistent with design standards. Starting from a cg
bod data capturelconcept will benefit the entire supply chain.

ndard defines'angle and origin point of land patterns for land pattern designing.

in purpose of creating the land pattern standards is to,achieve reliable solder joint
formatign platforms; the reason for developing the data transfer structure is to impj
efficiengy with which engineering intelligence is converted int6, manufacturing reality.

ove the
Even if
hingless
ed with

design

manufacturing, assembly and testing.processes is to incorporate the standard land

hours of
ing one
cessary
oftware

sign of any assembly will continue to permit arrangement and orientation of

mmonly
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PRINTED BOARDS AND PRINTED BOARD ASSEMBLIES -
DESIGN AND USE -

Part 7: Electronic component zero orientation
for CAD library construction

1 Scope

This paft of IEC 61188 establishes a consistent technique for the description of eLI]ectronic
componjent orientation, and their land pattern geometries. This facilitates and enco

commonn data capture and transfer methodology amongst and between global trading

2 Normative references

The foll
content

cited applies. For undated references, the latest edition of the¢eferenced document (i
any amendments) applies.

IEC 611

5-x: Attachment (land/joint) considerations

3 Terms and definitions
No termls and definitions are listed in this:document.

ISO and IEC maintain terminologijcal databases for use in standardization at the f
addresses:

e |EC
e |SO

4 Basic rules

4.1 Clommon rules

Commo

pwing documents are referred to in the text in such a way that some or all
constitutes requirements of this document. For dated{references, only the

88-5 (all parts), Printed boards and printed board ‘assemblies — Design and us

Electropedia: available'at http://www.electropedia.org/

Online browsing‘platform: available at http://www.iso.org/obp

rages a
partners.

of their
edition
hcluding

e — Part

bllowing

h rules are divided into two groups: level A and level B. The main difference

etween

the rules is the original orientation within the CAD system library. This orientation may be any
that the designer finds useful including his own version; however, when the
information is transferred to an assembler, the orientation shall be properly defined without
ambiguity or shall be corrected in order that any variation between the different systems are
properly matched. This conversion of the CAD data to manufacturing information may include
the datum of the board, fabrication panel or assembly array panel and shall have the proper
orientation of all components on the board no matter what library was used as the original

version

input.

4.2 General basic rules

The following basic rules apply.

e Components and land patterns are drawn in top view.

e The

component point of origin is shown by "+" or "x".


http://www.iso.org/obp
https://iecnorm.com/api/?name=6190f8887e149d24db3399e91455b593
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4.3

For levgl A, the following basic rule applies.

4.4

For level B, the following basic rule applies.

4.5

The origin point of land patterns may be different from the origin point of the placement.

A polygon that contains the component body and land patterns (in top view) should be a
part of the library component description. This rectangle is the courtyard that provides a
minimum electrical and physical clearance for the part and the land pattern. The point of
origin of the description should match that of the component and land pattern.

The arrangement of land-patterns is fixed uniformly by the classification and the shape of
components and shall be as described in IEC 61188-5-1 to IEC 61188-5-8. The
information for the land-patterns is independent from the angle in the component delivery
system (tape, tray, tube, etc.). The location of pin one in the land pattern or component
description shall be identical with any polarization mark on the component. If other

descriptions are used on the component data (e.g. cathode, anode, base, emitter,
Coll(:r"rnr) the Iihrary dpq(‘riln’rinn shall s\cqign an qplnrnpriqfn Ihin one dneignafinn

17

The|component orientation shall position pin one as being on the left-hand sid¢ of the
component description.

The |component, land pattern and polygon area shall be identical in the” computefr library
with|each description using the same point of origin coordinates. It is‘recommended that
the point of origin is the same as the way the component is positioned”on the final design
of the board, which is normally by the centroid of the component body. Qnly the
component rotation shall be altered to match the rules for level A”or level B desg¢riptions
for gomponents with more than two pins.

Level A basic rule

For level A type component descriptions for multiple leaded parts, pin one shall be left
oriemted as indicated in the basic rules; howeyer, pin one shall be located at the dpper or
uppg¢r-left position.

Level B basic rule

For level B type component.descriptions for multiple leaded parts, pin one shall be left
oriemted as per the basic rules; however, pin one shall be located at the left or Iqwer-left
position.

Fjle description-definition

Since the basic rufes' allow two variations of levels in the description of the CAD|system
library, |t is a mandatory requirement to define which level was used (level A or Level B) for

the
the

orientatjond See Figure 1.

componentidescriptions in the data file. This information is a mandatory requirgment in
header (of;any file that incorporates land patterns using these principles of zerp-based
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0° orientation

Mirror image

L
Fat

90° orientation

o 4]

Mirror image

180° orientation

Q A

Mirror image

[+] Q
{ D

270° orientation

Mirror image

IEC

Figure 1 — Example of level A orientation concepts

4.6 Component orientations

The zero component orientations expressed in this document are defined in terms of the
standard component CAD library with respect to a given PCB design. Recognizing that a
single land pattern may be used for the same component part from different suppliers and that
each component supplier can have different orientations on their reels or that the components
can come in trays, there exists the possibility that the PCB designer loses the ability to
reference a single land pattern if the zero rotation of a part is according to the method in
which the component is delivered to the assembly machine.

Since the CAD library contains a single land pattern, the zero component rotation is thus
defined according to the CAD library. Subsequently, component suppliers can identify the
orientation of the parts on the reels by associating the placement of the part on the reel to
zero orientations defined in this document. If pin one is at the lower left as defined by the pick
and place machine tape and reel, for example, then the component on the reel is rotated 90°
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counterclockwise from the zero rotation given in this document. Standardizing the orientation
of components for the installation and usage of various packaging methods, such as tubes,
trays or tapes and reels, among the variations of automated assembly equipment in existence
today is outside the scope of this document.

Table 1 to Table 7 show zero component rotations using the basic rules and rules for level A
and level B component descriptions. For new CAD libraries, level B should be used as the
preferred orientation.

Table 1 — Discrete component land pattern conventions

Package type Component example Level A Level B

I8 0N

Chip ¢apacitor

Chip|resistor

1A H-A

Chip finductor

Molded capacitor

Molded diode
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Package type

Component example

Level A

Level B

Molded inductor

1 B 2

H-Ba

Precision

’
WOt

wir

@

Table 2 — Diode and transistor land pattern conventions

Packfge type

Component example

Level A

Level B

Diod¢ (MELF)

Resistpr (MELF)

Aluminium
elegtrolytic
capacitor . R
- EN - EN
SOT23-3

=1
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Package type Component example Level A Level B

S0T23-5

SOT343 ———
= i
1
C u
SQT223 ==
+ -+
< [
Table 3 — Transistor and IC-land pattern conventions
Package type Component example Level A Level B
T0O252 |(DPAK)
=
P 3
o
i B
SOIC, JOP, and [
sspp’ - =] = 1l
- -
- |, |- -
- ' |
- -
== o
- -
TSSOP (s

®
A
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Package type Component example Level A Level B

soJ > -
- -
- |= i
- -
- + - -
- -
- = s
- - l

Squarg QFP, “"_lj"_ U

pin gne in
corner

(

nannnimn
nnnnm

(LT

Rectahgular
QFP, pip one in

corner = = g g
= s (TN [T
TITITTI]
Table 4 — Integrated-circuit packages land pattern conventions
Package Component example Level A Level B
type
Bump QFP,
pin ong in i i

corngr

nunnm
nannm
g
;
i
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- 13—

Packa

ge

type

Component example

Level A

Level B

Bump QFP,
pin one in

middl

e

=

*

Ceramig
packa

flat
he

e
+
i

7

+

CQF
(ceran
quad f
packag

ic
at
e)

>
-—

=

PLCC (
squa

J lead
pin ong

DFJ)

)d’
in

midd

%

$-
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Table 5 — Integrated circuit packages land pattern conventions

Package type Component example Level A Level B

PLCC (QFJ)
rectangular

J leaded

pin one in
middle

Tt

LCC sduare

e E

- oeeeee

QFN square

1

QFN
rectangular

100000
pin%nelzin ."'.'
middle
- *
T[] e
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Table 6 — BGA land pattern conventions

15—

Package Component example Level A Level B
type
BGA
square
q [ X J ®
[ X J ® Y e
[ X J [ ] Y o0
®e L ] Y oe
L L ] o0
L L ] o0
L L ] o0
L L ° o0
L R J L J ® LN
LN J [ ] Y e
[ ] LN
Numeric designations
BGA b - 432 1/for horizontal grid
REF ©00CoTA Ao
rectangllar 000000 |B pha
000000 |C designations
ooooo0o0|D for vertical grid
838888 ‘ (letters 1, I, Q and
000000 S not used) ssccscsesscfecses
e ss0s0cesesssoesee
LA R N NN ERIJIER LXNENN]
000000 sescooedioesocsne
000000 Ry
gggggg (IEEENERS RN IRENN]
000000 ] TYP
oo ﬁ
0060
o Jlo gty

REF

IEC
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Table 7 — Resistor array and connector land pattern conventions

Package Component example Level A Level B
type

Resistor
array

N

SMT
connedtor

0 N Stttatt™T 171 7 71 7 | B T D ©
- — T .’ T
S e A
| L. n =
1| E &+
F -
Pin 1

Table 8|provides a summary of the land pattern conventions for level A library concept

[
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Table 8 — Level A land pattern convention summary

Level A summary — Component marking identifies pin one of land pattern

1
2)

3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

Chip capacitors, resistors and inductors (RES, CAP and IND) — Pin one of land pattern on left

Molded Inductors (INDM), resistors (RESM) and tantalum capacitors (CAPT) — Pin one of land pattern on
left

Precision wire-wound Inductors (INDP) — Pin one of land pattern on left

MELF diodes — Pin one of land pattern on left

Aluminium electrolytic capacitors (CAPAE) — Pin one of land pattern on left

SOT Devices (SOT23, SOT23-5, SOT223, SOT89, SOT143, etc.) — Pin one of land pattern on upper left
T

Small outline gullwing ICs (SOIC, SOP, TSOP, SSOP, TSSOP) — Pin one of land pattern on uppér left

poer-left
o

Cgramic flat packs (CFP) — Pin one of land pattern on upper left

Small outline J lead ICs (SOJ) — Pin one of land pattern on upper left

Qyad flat pack ICs (PQFP, SQFP) — Pin one of land pattern on upper left

Cqgramic quad flat packs (CQFP) — Pin one of land pattern on upper left

Bymper quad flat pack ICs (BQFP pin one centre) — Pin one of land pattern on top centre
Plastic leaded chip carriers (PLCC) — Pin one of land pattern on top centre

Lepdless chip carriers (LCC) — Pin one of land pattern on top centre

Qyad flat no-lead ICs (QFN) QFNS, QFNRV, QFNRH — Pin one-of land pattern on upper left
Bdll grid arrays (BGA) — Pin A1 of land pattern on upper left

Rdsistor array — Pin one of land pattern on upper left

SNIT connector — Pin one of land pattern on upper deft

Table 9|provides a summary of the land pattern conventions for level B library concepts.

(2
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Table 9 — Level B land pattern convention summary

Level B summary — Component marking identifies pin one of land pattern

1) Chip capacitors, resistors and inductors (RES, CAP and IND) — Pin one of land pattern on left

2) Molded inductors (INDM), resistors (RESM) and tantalum capacitors (CAPT) — Pin one of land pattern on
left

3) Precision wire-wound inductors (INDP) — Pin one of land pattern on left

4) MELF diodes — Pin one of land pattern on left

5) Aluminium electrolytic capacitors (CAPAE) — Pin one of land pattern on left

6) SOT devices (SOT23, SOT23-5, SOT223, SOT89, SOT143, etc.) — Pin one of land pattern on lower left
7T
8) Small outline gullwing ICs (SOIC, SOP, TSOP, SSOP, TSSOP) — Pin one of land pattern on Jower left

9) Cgramic flat packs (CFP) — Pin one of land pattern on lower left

10) Small outline J lead ICs (SOJ) — Pin one of land pattern on lower left

11) Qyad flat pack ICs (PQFP, SQFP) — Pin one of land pattern on lower left

12) Cgramic quad flat packs (CQFP) — Pin one of land pattern on lower left

13) Bymper quad flat pack ICs (BQFP pin one centre) — Pin one of land pattern _on left centre

14) Plastic leaded chip carriers (PLCC) — Pin one of land pattern on left centre

15) Lejdless chip carriers (LCC) — Pin one of land pattern on left centre

16) Qyad flat no-lead ICs (QFN) QFNS, QFNRV, QFNRH - Pin one-of land pattern on left/lower left
17) B4l grid arrays (BGA) — Pin A1 of land pattern on lower left

18) Rgsistor array — Pin one of land pattern on lower left

19) SMT connector — Pin one of land pattern on lower [eft

5 Origin point of land pattern

5.1 General

Many variations can exist on the method used within CAD systems in order to dgvelop a
computer library for landwpatterns. In addition, component suppliers use many different
delivery| systems for providing the components to the machines used for inseftion or
attachmient. Although 'an attempt is made in this document to establish a set of rules that
create l|brary uniformity, it is important for every assembly company to evaluate the|method
and relationship-between the component position by the CAD system and the component
supplierfs delivery orientation.

5.2 Surface mount components

In general, the point of origin is defined as the central position (centroid) of the polygon area
(courtyard), which is the outermost closed line surrounding the land pattern and component
body description. A variation of the basic rules may be required for components such as
connectors and components with moving parts. These shall meet the following conditions.

a) In case of connectors with lock function, the point of origin is calculated on locked position.
b) In case of components with moving part, the point of origin is calculated in the condition of
delivery.

Figure 2 is an example of the point of origin of library symbols for connectors and moving part
switches.

If a part has a lead that protrudes from the component's body and is not physically attached to
the circuitry, it shall be included in the part outline even though that lead is not attached to the
board's surface.
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Figure 2 — Connector and switch library symbol examples

hrough-hole leaded components

Through-hole components are identified in the CAD: library looking down on the to

compon

ent. The point of origin is defined as a tefminal or the centroid. If the terminal

as the point of origin, it becomes the centre of<the leftmost terminal when the compon
shown in a horizontal position. The point oft origin is independent from the functio

terminal.

Figure
origin.

B shows examples of components orientation using their terminals as the

o o o o IEC

b of the
is used
ents are
h of the

point of

Figure 3 — Through-hole components with terminal point of origin orientation

If a part has a lead that protrudes from the component's body, but is not to be connected to
the circuitry, it shall be included in the part outline even though that lead is not attached to a
through-hole in the board.
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6 Land pattern to footprint comparison

The land pattern, as viewed by the CAD system, represents the conductive pattern to which
the component is attached. It is viewed from the primary side of the printed board, facing the
designer. The primary side normally represents layer 1 of the component pattern for double-
sided and multi-layer boards. The secondary side land patterns are viewed looking through
the board. In order to have component orientation match the land pattern image, the library
condition views the component facing towards the board surface of the primary side.
Positioning a component on the secondary side requires taking the component in a mirror

image ¢

ondition to match the circuit configuration.

The definition of the tofal number of terminals Is pasically the number of contacts

compon
land pa
surface

ent makes with the interconnecting system. Leads are normally placed in\ho
tterns circumscribing the hole. Surface mount parts are normally attached
mount land pattern of either the primary side or secondary side of theqprinted

7 Components with one terminal

7.1 S
When ¢

urface mount components

bmponents may be circular or square, the point of origin is the centre of the

and thgir figures are shown in Figure 4. If there is an orientation to the one-

compon

When ¢

ent, such as a tuning or adjustment feature, it shall be identified as the left-har

(o) &b

Figure 4 — Circular or'square one-terminal component

IEC

bmponent figures are ovalcorrectangular, and the terminal is in the centre, th

be reprrTsented in the CAD library in a horizontal condition. The centre of the comp

the poi

When s

t of origin as shown in Figure 5.

(o) [ o

Figure 5 — Rectangular or oval one-terminal component

IEC

hat the

les with
to the
oard.

terminal
terminal
d side.

ey shall
bnent is

irface mount compaonents have their single terminal not in the centre the con

ponent

is described with the terminal on the upper left side. The point of origin is the centre of the

compon

ent. See Figure 6.

® [ E

Figure 6 — Surface mount components with one lead offset

IEC

7.2 Through-hole leaded components

Through-hole leaded components shall be configured in the CAD library with their leads facing
away from the component. The point of origin will be the single lead.
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ET UTILISATION -

Partie 7: Orientation nulle des composants électroniques pour

I’élaboration d’une bibliotheque CAO

AVANT-PROPOS
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nalisation

compg@sée de I'ensemble des comités électrotechniques nationaux (Comités nationaux deA’{EC). L'IEC a pour
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La Norme internationale IEC 61188-7 a été établie par le IEC comité d'études 91 de I'lEC:
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ues d'assemblage des composants électroniques.

La présente version bilingue (2019-09) correspond a la version anglaise monolingue publiée
en 2017-04.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2009. Cette édition
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e une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
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a) la Figure 1 a été corrigée;

b) le terme “ rectangle “ a été généralement remplacé par “ polygone ;

c) le niveau B a été indiqué comme niveau a privilégier pour les nouvelles bibliothéques.

Le texte anglais de cette norme est issu des documents 91/1382/CDV et 91/1428/RVC.

Le rapport de vote 91/1428/RVC donne toute information sur le vote ayant abouti a

I'approb

ation de cette norme.

La version francgaise de cette norme n'a pas été soumise au vote.

Ce docyment a ete redige selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 61188, publiée sous le titre genéral| Cartes
imprimées et cartes imprimées équipées — Conception et utilisation, peut étré'\consultée sur le
site intefnet de I'lEC.

Le com|té a décidé que le contenu de ce document ne sera pas modifié avant la [date de
stabilité| indiquée sur le site web de I'lEC sous "http://webstor€.iec.ch" dans les données
relatives a la publication recherchée. A cette date, le document.sera

e reconduit,

e supprime,

e remplacé par une édition révisée, ou

e amepdé.

IMPORTANT - Le logo "colour inside™ qui se trouve sur la page de couvertiure de
cette publication indique qu'elle contient des couleurs qui sont considérées gomme

utiles
consé

quent, imprimer cette publication en utilisant une imprimante couleur

a une bonne compréhension de son contenu. Les utilisateurs devraient, par
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INTRODUCTION

L’'une des raisons de I'établissement d’'une norme sur les zones de report et sur la description
des composants dans une bibliotheque CAO est de définir une orientation nulle fixe du
composant afin que toutes les images CAO soient créées avec la méme rotation dans le
cadre de I'automatisation des machines d’assemblage.

Les normes sur les zones de report définissent clairement toutes les propriétés nécessaires a
la normalisation et a 'acceptabilité d’'une bibliotheque CAO universelle. Le principal objectif
d’une telle bibliotheque CAO universelle est d’obtenir le plus haut niveau d’automatisation du
développement de produits électroniques. Cela englobe tous les processus impliqués, c’est-a-
dire I'ingénierie, la disposition de la carte a circuit imprimée (PCB), la fabrication, le montage
et les essais. Les normes sur le format des données nécessitent ce type de cohérence afin de
satisfaire a 'efficacité qu’apporte ce transfert de données électroniques a l'industrie,

De nompreuses grandes entreprises ont consacré des millions de dollars pour créer gt mettre
en ceuvfe leurs propres normes destinées a I'automatisation du développement de produits
électroniques propres a leur entreprise. Chaque entreprise est propriétaire de ses ngrmes et
ne les partage pas avec d’autres entreprises industrielles. Cette pratique généere des|millions
d’heures de travail inutiles, mais aussi un véritable chaos/industriel et n’offre pas
’homoggnéité des normes internationales.

L’établigsement de normes sur les zones de report sert principalement a obtenir deq plates-
formes de formation de joints de brasure fiables; la structure de transfert de données est
développée pour améliorer l'efficacité de la conversion de [lintelligence scientiflque en
fabrication concréte. Méme si le format CAO neutre.peut étre utilisé sur toutes les machines
de fabrifation, il n'a de sens que si la norme de_description des composants pour les zones
de repgrt en CAO est mise en ceuvre decthaniére cohérente. L’orientation nylle des
compospnts électroniques joue un rdle clé dans‘I’automatisation des machines.

Le choix logique pour une normalisation: globale destinée a l'ingénierie des matérigls pour
équipements électroniques, la disposition des cartes a circuit imprimé, la fabricgtion, le
montagée et les processus d’essai, consiste a intégrer les conventions normales des zpnes de
report. [Tout autre choix entretient la confusion et ne réduit pas les heures dg travail
nécessdires pour atteindre les“objectifs de l'automatisation. En outre, le fait d’dvoir un
systéme qui exporte un fichier afin qu’un autre systéme puisse accomplir la tdche peyt exiger
des marrtipulations inutiles du format neutre pour rester conforme au code logiciel clair|et sans
ambiguité.

La congeption de{tout assemblage continuera a permettre de disposer et d'oriepter les
compospnts suivant n’'importe quelle orientation conforme aux normes de concepfion. Un
conceptl comprehensible de capture de données sera bénéfique a toute la| chaine
d’approyisionnement.

La présente norme définit un angle et un point d’origine des zones de report pour la
conception des zones de report.


https://iecnorm.com/api/?name=6190f8887e149d24db3399e91455b593

- 26 — IEC 61188-7:2017 © |IEC 2017

CARTES IMPRIMEES ET CARTES IMPRIMEES EQUIPEES — CONCEPTION

ET UTILISATION -

Partie 7: Orientation nulle des composants électroniques pour

I’élaboration d’une bibliotheque CAO

1 Domaine d’application

La présente partie de I'lEC 61188 établit une technique cohérente pour décrire l'ori
des composants électroniques, ainsi que les géométries de leurs zones de_.repo
facilite ¢t encourage une méthodologie commune de saisie et de transfert des donnég

et entre

2 Réflérences normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout @

de leur
I’édition
référend

IEC 611
Conceq

3 Tern

Aucun terme n’est défini dans le présent document.

L’1SO ef
en norm

e |EC
e |SO

4 Reégles de(base

les partenaires commerciaux mondiaux.

contenu, des exigences du présent document. Pour les références datée
citée s’applique. Pour les références non datées, la derniére édition du docu
e s’applique (y compris les éventuels amendements).

tion et utilisation — Partie 5-x: Considérations sur les liaisons pistes-soudures

mes et définitions

I'IEC tiennent a jour des\bases de données terminologiques destinées a étre
alisation, consultables aux adresses suivantes:

Electropedia: dispanible a I'adresse http://www.electropedia.org/
Online browsing-platform: disponible a I'adresse http://www.iso.org/obp

4.1 Fﬂégles communes

entation
rt. Cela
s parmi

u partie
5, seule
ment de

88-5 (toutes les parties), Cartes imprimées et cartes imprimées équiipées —

Ltilisées

Les régles communes sont divisées en deux groupes: le niveau A et le niveau B. La principale
différence entre les régles est l'orientation initiale dans la bibliothéque du systéme CAO.
Cette orientation peut étre n’importe quelle version jugée utile par le concepteur, y compris sa
version personnelle; toutefois, lorsque les informations sont transférées a un assembleur,
I'orientation doit étre correctement définie et ne pas présenter d’ambiguité ou elle doit étre
corrigée afin que toutes les variations entre les différents systémes soient correctement
adaptées. Cette conversion des données CAO en informations de fabrication peut inclure les
données de la carte, du panneau de fabrication ou du panneau de réseau d’assemblage et
elle doit donner la bonne orientation de tous les composants sur la carte, quelle que soit la
bibliothéque utilisée initialement en entrée.

4.2 Reégles de base générales

Les regl

e Les

es de base suivantes s’appliquent.

composants et les zones de report sont dessinés vus de dessus.
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4.3

Le point d’origine du composant est représenté par le symbole "+" ou "x".

Le point d’origine des zones de report peut étre différent du point d’origine de placement.

Il convient qu’un polygone contenant le corps du composant et les zones de report (vus de
dessus) soit inclus dans la description des composants de la bibliotheque. Ce polygone
est la surface offrant I'espace électrique et physique minimal pour le composant et la zone
de report. Il convient que le point d’origine de la description corresponde a celui du

com

posant et de la zone de report.

La disposition des zones de report est fixée uniformément par la classification et la forme
des composants et elle doit étre telle que décrite dans les normes IEC 61188-5-1 a
IEC 61188-5-8. Les informations sur les zones de report sont indépendantes de I'angle
dans le systéme d’approvisionnement des composants (bandes, bacs, tubes, etc.).

I’anqde, la base, I'émetteur, le collecteur), la description de la bibliothegue'doit

L’ori

desgription du composant.

Les
doiv
les
repr

normalement le barycentre du corps du composani{Seule la rotation du compos

étre
com

Pour le

4.4

Pou

orientée vers la gauche comme.indiqué dans les régles de base; toutefois, la brocH

étre

Pour le

4.5 qéfinition de la description de fichier

Pou

orientée vers fa-gauche comme indiqué dans les régles de base; toutefois, la brocH

étre

Rleégle de base pour le niveau A

Régle de base pour le'niveau B

désignation appropriée a la broche 1.

entation du composant doit étre telle que la broche 1 soit située a gauch

descriptions des composants, des zones de report et'des zones des pg
bnt étre identiques dans la bibliotheque informatisée ave€.chaque description
mémes coordonnées du point d’origine. Il est recommandé que le point d
psente la fagon dont le composant est positionné sdr le dessin final de la carte

changée pour correspondre aux régles de descriptions du niveau A ou B |
bosants comportant plus de deux broches.

hiveau A, la régle de base suivante-siapplique.
les descriptions de composants de niveau A a plusieurs sorties, la broche 1

située en haut ou en haut.@gauche.

hiveau B, la réglé de base suivante s’applique.
les descriptions de composants de niveau B a plusieurs sorties, la broche 1

située @.gauche ou en bas a gauche.

e de la

lygones
utilisant
‘origine
qui est
ant doit
bour les

Hoit étre
e 1 doit

Hoit étre
e 1 doit

Etant donné que les régles de base permettent deux variations de niveaux dans la description
de la bibliotheque du systéme CAO, il est d'une exigence obligatoire de définir quel niveau a
été utilisé (niveau A ou B) pour les descriptions de composants dans le fichier de données.
Ces informations constituent une exigence obligatoire dans I'en-téte de tout fichier qui
incorpore des zones de report utilisant ces principes d’orientation nulle. Voir Figure 1.
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Orientation nulle

Image miroir

L
Fat

Orientation a 90°

o 4]

tmage miroir

Orientation a 180°

Q A

Image miroir

[+] Q
{ D

Orientation a 270°

Image miroir

IEC

Figure 1 — Exemple de concepts d’orientation de niveau A

4.6 Orientations des composants

L’orientation nulle des composants exprimée dans le présent document est définie selon la
bibliotheque CAO de composants normalisée pour un modéle donné de carte a circuit imprimé.
Puisqu’une seule zone de report peut étre utilisée pour un méme composant fourni par
différents fournisseurs et étant donné que chaque fournisseur peut utiliser différentes
orientations sur ses bobines ou que les composants peuvent étre livrés dans des bacs, il est
possible que le concepteur de la carte a circuit imprimé ne puisse plus référencer une seule
zone de report si la rotation nulle d’'une piéce est conforme a la méthode selon laquelle le
composant est distribué sur la machine d’assemblage.

Comme la bibliothéeque CAO contient une unique zone de report, la rotation nulle du
composant est donc définie conformément a la bibliotheque CAO. Les fournisseurs de
composants peuvent ainsi identifier I'orientation des piéces sur les bobines en associant le
placement d’'une piéce sur la bobine aux orientations nulles définies dans le présent
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document. Si la broche 1 est située en bas a gauche comme cela est défini par exemple par
la bande et la bobine de la machine de placement, alors le composant sur la bobine subit par
exemple une rotation de 90° dans le sens antihoraire par rapport a la rotation nulle donnée
dans le présent document. La normalisation de I'orientation des composants pour l'installation
et l'utilisation de différentes méthodes d’emballage, par exemple les tubes, les bacs ou les
bandes et les bobines, parmi les différents équipements d’assemblage automatisés actuels,

ne fait pas partie du domaine d’application du présent document.

Les Tableaux 1 a 7 indiquent la rotation nulle des composants utilisant les regles de base et
les régles de descriptions des composants des niveaux A et B. Pour les nouvelles

bibliothéques CAO, il convient d’utiliser le niveau B comme orientation privilégiée.

ableau 1 — Conventions pour les zones de report des composants discrets

Type de boitier

Exemple de composant

Niveau A

Niveau B

Condengateur paveé

08

Pavg résistif

Pav¢ inductif

Condgensateur
nmoulé

_ e
e

|

Diode moulée
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Type de boitier

Exemple de composant

Niveau A

Niveau B

Inductance moulée

1 B 2

H-Ba

Bobine de

pr qetstom

@

N

Tableau 2 — Conventions pour les zones de report des diodes et des transistprs

Type de boitier

Exemple de composant

Niveau A

Niveau B

Diod¢ (MELF)

| 5H 2

Résistapce (MELF)

R 2

Condgnsateur
électrdlytique_en
aluminium . R
El EN - EN
SOT23-3

=1
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Type de boitier

Exemple de composant

Niveau A

Niveau B

SOT23-5
SOT343 I —
By =
H- -
<1 = ’ 1 ) !!
SAPT223 =x
& 0

Tdbleau 3 — Conventions pour les zones.de report des circuits intégrés et des
transistors

Type d¢ boitier Exemple de composant Niveau A Niveau B
TO252 |(DPAK)
=
L Y]
g (B
SOIC, SOP et [
s80P = A = 1
- -
- 4= +
- ! -
S= oo
- -
TSSOP [T

®
11111
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Type de boitier Exemple de composant Niveau A Niveau B
soJ [ — -
- -
= |= il
- -
- + - -
- -
== genninn
- - | L

QFP tarre, “"_lj"_ U

broche 1 dans le
cqin

(

(LT

QFP
rectangulaire,
broche 1 dans le
cqin

Tablpau 4 — Conventions pour les zones de report des boitiers de circuits intégrés

Type ¢de Exemple de composant Niveau A Niveau B
boitier

QFH
suréleyeé,
brocheg 1

dans le coin

s
nunnm
i
'
annnm
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Type de Exemple de composant Niveau A Niveau B
boitier
QFP
suréleve, i
broche 1 au e
milieu — —
[T
L]
Boitier plat (o
céramique 2 : ""'l"
- - f
-aa 44 a» +
- ! [ )
- -
e e a0
- |-
CQFP
céramique () -] - -
quadrangula vy = = =i
ire) = = |= —
e ULLUULL
| _innnn_
PLCC carré - - g
(QFJ) - - - -
-_— -— -_— -—
sortie ep J, - N e = -
broche | ad - ‘ - - -
miliep - e = -
- - & —
L ] L J
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