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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARD ASSEMBLY PRODUCTS -
MANUFACTURING DESCRIPTION DATA
AND TRANSFER METHODOLOGY -

Part 2-2: Sectional requirements for implementation
of printed board fabrication data description

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatior
all national electrotechnical committees (IEC National Committees). S
international co-operation on all questions concerning standardization in the-electric ic fields. To

Qr tandrdl ation comprising

this end and in addition to other activities, IEC publishes Internationak Standa | pecifications
Technical Reports, Publicly Available Specifications (PAS) and i 2 & “IEC
Publication(s)”). Their preparation is entrusted to technical committges A atlonal Committee interested
in the subject dealt with may participate in this preparatory governmental and non-
governmental organizations liaising with the IEC also participa EC collaborates closely
with the International Organization for Standardization (I i dance_with \conditions determined by

agreement between the two organizations.

2) The formal decisions or agreements of IEC or

Publications is accurate, IEC cannot be |
misinterpretation by any end

4) In order to promote intern
transparently to the maxi
between any IEC Publica
the latter.

5) IEC itself does vie any ation “ef copformity. Independent certification bodies provide conformity
assessment services a i . access to IEC marks of conformity. IEC is not responsible for any

services carried out b

6) All users should ve the Jatest edition of this publication

7) No liability sha C or ts directors, employees, servants or agents including individual experts and
members ofjts te and IEC National Committees for any personal injury, property damage or
other damag at e whatsoever, whether direct or indirect, or for costs (including legal fees) and
expensges arising publication, use of, or reliance upon, this IEC Publication or any other IEC

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

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

International Standard IEC 61182-2-2 has been prepared by IEC technical committee 91:
Electronics assembly technology.

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

FDIS Report on voting
91/1025/FDIS 91/1038/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.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

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 conrect understanding
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PRINTED BOARD ASSEMBLY PRODUCTS -
MANUFACTURING DESCRIPTION DATA
AND TRANSFER METHODOLOGY -

Part 2-2: Sectional requirements for implementation
of printed board fabrication data description

1 Scope

This part of IEC 61182 provides the information on the manufacturing’requirements used for

(enumerated string ID) or indication of a requirement that is as’being optional in the
e e t mandatory based on the

apply to the board fabrication function (are Jis i A A. The list is grouped by topics and
shows the absolute path fo - o the focus of this standard. If the
parent element is not pfese t ho [ 1sidered in the implementation either.
However, all attributes i : element follow the cardinality of the
IEC 61182-2, unless a

2 Normative@ 3

edition of the referenced document (including any

IEC 61182-2, Printed board assembly products — Manufacturing description data and
transfer methodology — Part 2: Generic requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 60194 as well as the
following apply.

3.1

data

intelligent information that may be used directly by machine in order to accomplish a
particular manufacturing event

Documents
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3.2
drawings
hard copy or un-intelligent documentation (e.g. PDF) to which all formatting criteria apply

3.3

printed circuit board

PCB

composite of organic and inorganic material with external and internal wiring allowing
electronic components to be mechanically supported and electrically connected

3.4
supplier

agreements

3.5

user
individual, organization, company or agency
electrical/electronic hardware, and having the authori
any variation or restrictions (i.e., the originator/c
requirements)

3.6
via
opening in the dielectric layer(s) throug
subsequent chip or package conductj
transfer

4 General princip

4.1 Requirem@

The requirements”of I a mandatory part of this standard. The generic details
specifically provide o-design, printed board manufacturing, assembly and test.

The XM 61182-2 consists of four major functions each of which have
become new parent elements. Several of these major elements and
parents are defined in other sectional specifications, thus the
requwements of\those\standards are also a mandatory part of the board fabrication standard

to the extent of theirdescription and any restrictions contained in this standard.

Each of the standards and the elements defined therein has a specific function or task
respectively, and although they may at times be used independently, they become an
important addition to the requirements of the board fabrication descriptions. As such the
following paragraphs provide the total requirements for the three types of board fabrication
files that are supported by the principles of the IEC 61182-2.

Accordingly, the information interchange for the specific purpose of printed board fabrication
is only possible if all the XML instances have been properly prepared for such a purpose.

4.2 Interpretation

"Shall", the emphatic form of the verb, is used throughout this standard whenever a
requirement is intended to express a provision that is mandatory. Deviation from a "shall"
requirement is not permitted, and compliance testing is required in order to demonstrate that
the XML instances are correct according to the W3C directives and this standar@ﬁeuments
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schema shall be the method to check syntax and semantics. Any appropriate software tool
that prompts the user, to correct the ambiguity or to insert missing information, may be used
for this purpose.

The words "should" and "may" are used whenever it is necessary to express non-mandatory
provisions.

"Will" is used to express a declaration of purpose.

4.3 Categories and content

standard. The
re are fifteen
(15) unique functions that can be defined by the use of the XML elem e resulting
XML instances.

Table 1 provides the major functions that shall be addressed by thi

Table 1 indicates the relationships of the requirements for vari
the descriptions for a particular process.

opics within

Table 1 — Function relationship of an IE

Fabrication
Name (\Co ment and standard reference

REPAD
File content descriptions M
Loaistic descri tio:s 1,\\} \{I\M/I \M Elements indicated in IEC 61182-2 according to their
.g - P —— = rdina nd restrictions of this standard.
File history descriptions O/ M M
ments indicated in -2 according to their
BOM M\ | M_|\M NElements indicated in IEC 61182-2 ding to thei
AVL { R M JM\\ ardinality and restrictions of this standard.
) )
Miscellaneous image layers - —0
Documentation la ge;s/< /\ > \®\ \sl\) M Elements indicated in IEC 61182-2 according to their
- y - cardinality and restrictions of this standard.
Design for excellen(&(p&)@}\qusm (0] o (0]

N

Component package;/é
Land patterns @

Soldermask, IegénMé(s \
Drilling and)'\{ou\ﬁ{]g (toBl"rhg) I\qyers

Net list (saft tooling) @\~

Outer condtk‘ow\e I&rs

Inner conductive\l‘ag@rs

Board construction

Abbreviations:

BOM Board fabrication materials
AVL Board material suppliers

Dfx Design for eXcellence

Elements indicated in this sectional standard, according to
cardinality of IEC 61182-2 and any restrictions contained
in the following paragraphs of this standard.

z(iz|z|o|z|z| 1 V]
HNNHNENEEL
HENNHNENE RS

Key:

M Mandadory

(0] Optional (may or may not be pertinent to the particular file or data interchange)
- Extraneous section (not necessary)

Although software tools used to parse the file will permit the extraneous data, it is recommended that only the requirements
identified as mandatory or optional are included in the file in order to reduce file size transfer.

@ Component packages and land patterns will be further defined in future IEC 61 182-2-31, and net lists in future

IEC 61 182-2-41, their XML schemas are repeated in this standard.

1 Under consideration Documents
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It should be understood that without a net list it is difficult to verify that the produced board
meets the design intent.

The correlation between the various descriptions identified in this standard is indicated in
Figure 1. It shows the relationship of test coupons, individual board, phototools, etc. The
illustration identifies those characteristics that are available in the CAD tools and are usually
transferable to the CAM station. The left hand side illustrates combinations of the design
intent including assembly characteristics and embedded components. Some of these
concepts are important for IEC 61182-2-2 FAB1, FAB2 or FABS3 file and are illustrated for the
board manufacturing processes shown on the right hand side of the illustration.

B O e T T T T e e T T T T e T S S T e S e R S R S e T e S T T I e e e e e e e et P e e e
(- 1
I ]
| = |
! Design ! ; IPC-2581 fi |
(CAD) I Board/Pa |
: Individual Board i (CA v i
: i ]
} i : Drill i
Graphic T I |
| Fabrication <t x
i Symbnls Test Coupons L | AN y 4
" (CAMor CAD) gud ill PTH !
| L |
i LY {layerypair \, Plating !
( l
: i i i
| , T Sy c 1 \ i A4 1
: \ +  FEmbedded ' Other plating| 1
! R Components  r k !
' . (CAD) ! l 1
v oo N NN NN Yy v :
I T 1
, Embedded | |
] X ' Components! Solder Mask ;
! Assembly Test : i ) EEEEEERs i
! B Coupons 9 ——\Jis L 1
! (CAM or I 3! i
: i : Plating Legend i
e 1
: Desi b ! * ¢ |
AD) i ;i NPTH i
! >ﬂm al Boar i Lamination / Miling :
i \/\ i :
; [] ! 1
| \/ ; !
| [
| |
| 1 < |
: Sold 4 Manufactured !
I Drill C o Legend i Board/Panel i
. . (CAM) |
I . tBoard i
tDESEgH : eFabnr.‘ation
i Development (CA : ,House (CAM) !
IEC 630/12

Figure 1 — Board fabrication data relationship

5 General rules

5.1 Overview

The following details reflect the rules used in describing the printed board characteristics in
order to meet the requirements for board fabrication. These rules are intended to meet the
needs of the manufacturer to understand the customer requirements. Wherever necessary,
additional requirements have been detailed to reflect precision.

The attributes and rules described in IEC 61182-2 are required. Wherever necessary, detailed
descriptions or definitions of the entities, attributes or characteristics are reproduced as
defined in IEC 61182-2 in an attempt to clearly define the mandatory descriptions.

Documents
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5.2 File content descriptions

The file content descriptions shall be in accordance with IEC 61182-2. This is a mandatory
requirement for all FAB layers, FAB1, FAB2, and FAB3.

The only restriction in Content is that a BomRef is mandatory (1-1). A Bom for board material
description will appear in the future IEC 61182-2-12 file.

IEC 61182-2/Content/BomNameRef=1

5.3 Logistic descriptions

All requirements for the logistic descriptions shall be in accordance wi € 61182-2. The
only restriction being if the file will be used as a transfer of information| outside_the domain

optional.

IEC 61182-2/LogisticHeader/Person@RoleRef=1

It is required that the Role name be one of the 9 enumerate ed in"IEC 61182-2
with a recommendation that if no other obvious name s
used.

It should be understood that the sender of the ally have electronic means to
add data or modify the existing XML sche! a If a dialog occurs between the sender
ade to establish file hierarchy and

5.4 File history de

5.4.1 General
All requirements ;r

iptions are in accordance with |IEC 61182-2. The

FAB1 has nor all requirements of IEC 61182-2.

FAB2 takes the cha dzand makes it a mandatory requirement (1-n instead of 0-n).
FAB3 require deRecord and the Approval element are a mandatory part of the
instance file

IEC 61182-2/His cord/ChangeRec=1-n
IEC 61182-2/HistoryRecord/ChangeRec/Approval=1-n

Figure 2 provides a case study of the HistoryRecord. Figure 2 and subsequent subclauses
show the trend in communication between design at the OEM level and manufacturing.

2 Under consideration. Documents
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ECN Design
ECAD Design
Complete

Agreement
on changes
reached?

<HistoryRecord number = “2006-1" original = "2004-02-11T12:53"
¥ software = "ECAD Design Tool" lastChange =
"2004-02-11T12:53">
<FileRevision fileRevisionID="Example1"

iti comment="Primitive layout positiong">
OEM creat:lselmtlal 2581 — <SoftwarePackage name = "ECAD tool" vendor= "ECAD
SUPPLIER"
revision = "987.654"><Certification certificationStatus =
“"ALPHA"
certificationCategory = "DETAILEDDRAWING/">
</FileRevision> § .
Y <IHistoryRecord> OEM reads updated 2581 OEM notifies supplier that change was
file and reviews changes not accepted and negotiates resolution
OEM releases 2581 file to This could result in this process
Fabricator returning to beginning at ECAD Design

Complete or continuing on with an
updated 2581 file detailing agreed upon
change via a ChangeRec

1

changes?

FAB ryRecord number = "2006-2" original =
House No ’ "zou&om 3"
changes software =" ign Tool" lastChange =
the data? 004-02-14T10:02°
ileRevisi visionID=tExample2
<HistoryRecord number = "2006-1" original = "2004-02-11T12:53" Yes mme nt="€rimitive layout ppsition - version 2"/>
software = "ECAD Design Tool" lastChange = <SoftwarePackage name = "ECAD tool" vendor=
*2004-02-11T12:53">
Yes <FileRevision fileRevisionID="Example2" revisien = "987.854">
comment="Primitive layout position - version 2"> tion cerfificationStatus = "ALPHA"
ePackage name = "DRC tool" vendor= "DRC OEM creates up d N rtificationCatp@ory = "DETAILEDDRAWING/">
SUPPLIER" > 2581 file \ P\ gsckwarePacked
FAB House writes an revision = "123.456"> </FileReWsion
updated 2581 file —— <Certification certificationStatus = "ALPHA" <ChangeRec datetime = "2004-02-14T10:02" personRef =
certificationCategory = "DETAILEDDRAWING/"> hn Jones)
</SoftwarePackage> application = "Immediately” change = "Update to
<IFileRevision> A atabase’reflecting
¢ <ChangeRec datetime = "2004-02-14T10:02" personRef = "John changes required by Fabrication supplier">
Jones™ <Approval datetime = "2004-02-14T10:02" personRef =
application = "Immediately” change = "Update to database CZ)SES"q elle er ':Ipd ted “<Ich:" "/>R .
Fabricator sends reflecting ile fo Fabricato ChangeRec:
updated 2581 file to OEM <IHi<;r'|::1nge:che:>uired by Fabrication supplier"/> /\ \ </HistoryRecord>

IEC 631/12

cord use case

5.4.2 ign release

5.4.21

IEC 61182-2 file is with the LogisticHeader,

roles for the design_project. There are many methods for getting contact information into the
EDA tool for export to an IEC 61182-2 file. These methods will range from manual
manipulation such as using a dynamic dialog box to automatically importing from a
contacts.xml file or corporate database.

The Role name and Person name shall be unique names. The Person name may be an
actual name, such as John Smith; title, such as senior designer, or department name, such as
purchasing department.

Ideally, the ability to import all preferred supplier information from external sources will be
available in order to include preferred suppliers in the LogisticHeader element. Below is a
sample of the minimum data necessary for a complete LogisticHeader element with
optional fields populated.

<LogisticHeader>
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<Role name = "OEM Account Manager" description = "OWNER"
publicKey = "x3d8rf7ko90mKMCO7" authority = "OEM
purchasing agent"/>

<Enterprise id = "OEM" name = "Design House" code="34567"
codeType = "DUNS" addressl = "123 Avenue Street " city =
"Bigcity" stateProvince = "PV" country = "US" postalCode

= "99999-1111" phone = "888-555-1212" fax = "888-555-
1212" email="purchasing@oem.com" url =
"http://www.oem.com" />

<Person name="Purchasing Manager" enterpriseRef ="OEM" title =
"Senior Purchasing Manager" email =
"purchasing.manager@oem.com" phone = "888-
fax = "888-555-1212" roleRef = "OEM Accou

5-1212ext123"
nager "/>

<Logistic Header>

5.4.2.3 HistoryRecord

The HistoryRecord is the location of log type information for h control of
the IEC 61182-2 file for a design's life cycle. This does e entire history is
present in any IEC 61182-2 file. It gives the OWNER a data vhi ould be exported

The EDA tool shall create a HistoryR , file by providing a means
to enter the HistoryRecord number’an g FY isi eRevisionID. This data

name = "ECAD tool" vendor= "ECAD

ication certificationStatus = "ALPHA"
certificationCategory = "DETAILEDDRAWING/">

5.4.3 Supply chain modifications
5.4.3.1 General

A modification is added to the initial IEC 61182-2 file by a member of the supply chain. This
modification can be as simple as adding a test coupon or panelizing the board to finding
problems with the design and requiring design modification in order to produce a finish board.

5.4.3.2 LogisticHeader update

In order to add the ChangeRec to the HistoryRecord, the supply chain may need to update
the LogisticHeader with additional information to provide the Role, Enterprise and
Person data for the supply chain.

Documents

Document Sharing Hub

Full document details: IEC 61182-2-2 2012


http://www.avadocuments.com/doc/iec-61182-2-2-2012
http://www.avadocuments.com/doc/iec-61182-2-2-2012

61182-2-2 © IEC:2012 -13 -

The supplier shall not modify the information associated with any enterprise id other than their
own. Updating the LogisticHeader shall create a ChangeRec even if no other data was
modified. This will provide the means for the OEM to update their contacts information.

There are many methods for getting this information into the file that range from manual
manipulation to importing a contacts.xml. Below is a sample of a contacts.xml file.

<LogisticHeader>
<Enterprise id = "OEM" name = "Design House" code="34567"
codeType = "DUNS" addressl = "123 Avenue Street " city =
"Bigcity" stateProvince = "PV" country = "US" postalCode

= "99999-1111" phone = "888-555-1212" fax =-"888-555-

1212" email="purchasing@oem.com" url
"http://www.oem.com" />
<Role name = "OEM Account Manager" descripfi = g;%NER"

publicKey = "x3d8rf7ko90mKMCO7" auythority = "OEM

purchasing agent"/> \\\M:>

<Person name="Purchasing Manager" Qﬂ€é{p iseRef =U'OE title =
"Senior Purchasing Manager" é\a%l \\\\g>
"purchasing.manager@oem. géﬁ" \h@>e\* " 55-1212ext123"

fax = "888-555-1212" rolfRe "QEM Accomnt Manager "/>

code="23456"
eet Avenue" city =
= "US" postalCode =

<Enterprise id =
codeType =
"Mytown"

<Role omer Account Manager"
RVICE" publicKey =

hority = "Feed back to OEM"/>

Lead Engineer" description =
= "x444rf7xd90mJHR13" authority =

ccodnt Manager" enterpriseRef ="Fab" title =
Global Account Manager" email =
.service@boardshop.com”" phone = "800-555-
12ext123" fax = "800-555-1212" roleRef = "Supply Chain
tomer Account Manager "/>

gn name="Project Engineer" enterpriseRef ="Fab" title =

'Manager, Fabrication" email =
"project.engineer@boardshop.com" phone = "800-555-
1212ext456" fax = "800-555-1212" roleRef = " FAB Project

Lead Engineer "/>

<Logistic Header>

5.4.3.3 HistoryRecord update

The HistoryRecord parent shall remain unchanged by the supply chain’s software. It is
identified in the example by the use of underlined text. The supply chain’s software uses the
FileRevision to identify the software used to create the updated IEC 61182-2 file.

<HistoryRecord number = "2006-1" original = "2004-02-11T12:53"
software = "ECAD Design Tool" lastChange = "2004-02-11T12:53">
Documents
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<FileRevision fileRevisionID="12345ENG-0mod"
comment="Primitive layout position - updated with
manufacturing requirements">

<SoftwarePackage name = "DRC tool" vendor= "DRC SUPPLIER"
revision = "123.456">
<Certification certificationStatus = "ALPHA"
certificationCategory = "DETAILEDDRAWING/">

</SoftwarePackage>

</FileRevision>

<ChangeRec datetime = "2004-02-14T10:02" personRef = "Supply
Chain Engineer"
application = "Immediately" change =
reflecting

changes required by fabrication procg

</HistoryRecord>

5.4.4 OEM reviews modifications — HistoryRecord up

61182-2 files to

The OEM and their supply chain can use the fileRevyA
i ield will facilitate the

their predecessors. Maintaining consistency in the
ability to reuse items during the design’s lifecycle

04-02-11T12:53"
= "2004-02-14T10:02">

<HistoryRecord number =
software = "ECAD De

PCAD tool" wvendor= "ECAD

certificationStatus = "ALPHA"

ecting
hanges required by Fabrication supplier">

<Approval datetime = "2004-02-14T10:02" personRef =
"Dilbert "/>
</ChangeRec>
</HistoryRecord>

5.5 BOM (board fabrication materials)

The BOM layer requirements shall be in accordance with IEC 61182-2. The following
restrictions apply:

Bom/Bomltem@category=MATERIAL

This is a mandatory requirement for FAB1, FAB2, and FAB3. Table 2 shows the Bom
restrictions for board fabrication.
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Table 2 — Bom restrictions

@mode= @mode= @mode=
Content/FunctionMode FunctionModeType FABRICATION FABRICATION FABRICATION
@level=1 @level=2 @level=3
Bom/Bomltem BomltemType @category=MATERIAL | @category=MATERIAL | @category=MATERIAL
Bom/Bomltem/RefDes. RefDesType Per Table 3 Per Table 3 Per Table 3
Bom/Bomltem/RefDes/
Tuning TuningType 0 0 0

Bom/Bomltem/RefDes/
Firmware FirmwareType 0 0 0

Bom/Bomltem/RefDes/

Firmware/File FileType 0 0 0
Bom/Bomltem/RefDes/ CachedFirmware Q
Firmware/CachedFirmware | Type 0 @/\ 0
Bom/Bomltem/RefDes/

Firmware/FirmwareRef FirmwareRefType 0 0

Bom/Bomltem/ h
Characteristics CharacteristicsType @category=MATERIAL cate = RIAL) | @category=MATERIAL

Bom/Bomltem/
Characteristics/
Measured MeasuredType

Bom/Bomltem/Characterist
ics/
Ranged RangedType

appropriate for FAB1, 2
name shall be i @am nce Wi

IEC 61182-2/Bom/ It

Tabl</3\c mmended reference designators for printed board material

(\Mﬁteﬁal\t\ype Reference designator Comments
Legend ink. \ ./ LEG
Soldermask > SDM
Conductor CND
Dielectric base material DBM
Dielectric core DIC
Dielectric prepreg DPP
Dielectric adhesive DIA
Solder bump SBM
Hole fill material HFM
Resistive material ERM
Capacitive material ECM
Other OTH

Additional restrictions for BomItem are that the Category attribute shall be listed as

MATERIAL. Documents
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IEC 61182-2/Bom/Bomltem@category=MATERIAL

The Characteristic element also has some restrictions that pertain to FAB2 and FAB3.
These relate to the occurrence of the Measured and Ranged elements which become
mandatory in certain applications.

IEC 61182-2/Bom/Bomlitem/Characteristic@category=MATERIAL (same as Bomltem)
IEC 61182-2/Bom/Bomltem/Characteristic/Measured=1 (for FAB2 and FAB3)

IEC 61182-2/Bom/Bomltem/Characteristic/Ranged=1 (for FAB3)

5.6 AVL (board material suppliers)

The AVL requirements shall be in accordance with IEC 61182-2. The following restrictions
apply and are detailed in Table 4:

Avl/AviIHeader@modRef=FABRICATION
This is an optional requirement for FAB2 and FAB3.

Table 4 — Avl restrictiorg\ \

@modRef= of= O\ L@modRef=
Avl/AviHeader AvliHeaderType | FABRICATION FABRICATI FABRICATION
AvI/Aviitem AvlltemType 1-1 () 1 1-1
©@ @qualified=FALSE or
TRUE
Avl/Avlltem/AvIV @qualifjed=FALSE @chosen=FALSE or
mpn AviVmpnType @chosensFALSE TRUE
Avl/Avlitem/AvIV
mpn/AviIMpn AviIMpnType 0-{1 0-1
Avl/Aviitem/AvIV )
mpn/AviVendor AvlVendorType 1 \\/ 0-1 0-1

>

5.7 Documen@n ayers
5.71 General

The documentation\|a eq
following restristions app

irements shall be in accordance with IEC 61182-2. The

Ecad/Cad erFuhction=DOCUMENTATION

Ecad/CadDatalkayer@
This is a mandatoryrequirement for FAB1, FAB2 and FAB3.

name=unique layer name recommended consistent with Step name

5.7.2 Documentation layer restrictions

The following functions shown in Table 5 are applicable when a documentation layer is
identified.
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Table 5 — Documentation layer restrictions

Content/Function
Mode

FunctionMode
Type

@mode=FABRICATION
@level=1

@mode=FABRICATION
@level=2

@mode=FABRICATION
@level=3

Ecad/CadData/
Layer

LayerType

@layerFunction=COURTYARD

@layerFunction=COURTYARD

@layerFunction=COURTYARD

@JayerfFunction=GRAPHIC

@JayerfFunction=GRAPHIC

@JayerFunction=GRAPHIC

@layerFunction=DRAWING

@layerFunction=DRAWING

@layerFunction=DRAWING

@fayerfunction=LANDPATTERN

@fayerfunction=LANDPATTERN

@layerfunction=LANDPATTERN

@JayerfFunction=COMPONENT _
TOP

@layerFunction=COMPONENT _
TOP

@layerFunction=COMPONENT _
TOP

@JayerfFunction=COMPONENT _
BOTTOM

@layerFunction=COMPONENT _
BOTTOM

@layerFunction=COMPONENT _

| BOrToM

@JayerfFunction=OTHER @JayerFunction=OTHER

AN

To facilitate the interpretation, Table 6 provides a reference i ation\table of those
restrictions shown in their XML path description in Table 5.
Table 6 — General descriptions of docm ayer functions

@JayerfFunction=OTHER

Key:
italics = optional

documentation

@layerFunction FAB1 FAB2 (F\QE\V /\ Remarks
COURTYARD o e (U WS
GRAPHIC o o ./
DRAWING (0] \w Used mostly for any form of

LANDPATTERN
COMPONENT_TOP (
COMPONENT_BOT(ODB
OTHER

s
(S
o

Only applies to assembly documentation

Only applies to assembly documentation

)
M
M
o

5.7.3

between electronic

and hard copy documentation. Electronic documentation is considered
non-intelligent (ready for printing a hard copy), while data is considered intelligent (ready for
machine usage).
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A B C
10 % - 60%
Data
30 % - B0%%
Electronic
Documentation | ©%% - 100%
Data
60 - 90 %
Hard Copy
10%0 - 60%0
Hard Copy
o - 40 %
Electroni
Documentati
10 - 40%
Data

Figure 3 — Documentation packa

Since the documentation requirment
complexity in each grade (1, 2, 3), a cao be established between the particular
grade levels and the data documentation infn I -2-2 file, see Table 7.

Taleﬁ\OFS\ip
/f\

ocumentation standard

Complexity/Grade I-\ B Cc
) FAB1, FAB2 FAB1, FAB2
> FAB1, FAB2, FAB3 FAB1, FAB2, FAB3
FAB2, FAB3 FAB2, FAB3

5.7.4

5.7.4.1 Step element

The step element is used several times when Layer is used for documentation. Each Step
has a Step name. It is recommended that the Step name assigned to the step be unique
and be similar to the name attribute assigned for layer. The LayerFunction shall be
DOCUMENTATION types, see Table 5.

5.7.4.2 Step

There may be one to many "Step"s in any IEC 61182-2-2 file. Each step has a unique name,
which may be anything but is recommended to be an identifiable subset of the step, and
should be in accordance with the attribute Step/name.

It should be noted that some "Step"s for documentation take advantage of previously
defined "Step"s (i.e. taking a board step and an assembly step to make ap.assembl
Docliments
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drawing. This would use the StepRepeat element to combine previously defined "Step"s by
placing the graphical images on a drawing format.

Each step requires a mandatory definition for Datum and Profile. All graphical information
shall be provided as a LayerFeature.

When LayerFeature defines the graphical information using the various “set’s, it shall be
associated with the specific layer as identified by the layer name. This is accomplished
through the mandatory 1ayerRef associated with the LayerFeature of any Step within any
IEC 61182-2-2 file.

Step/LayerFeature@layerRef=Layer@name (unique user assigned)

5.7.5 Set

All documentation requirements shown in Table 1 shall be pre-define
section of the file and will be instanced through the path:

Ecad/CadData/Step/LayerFeature/Set/Features

When documentation features are instanced at
lineDescGroup associated with the specific f
take precedence and the 1ineDescGraup of

pe is described, the
ine, and Outline) shall

5.8 Design for excellence (Dfx) ana
5.8.1 General

All characteristics for Df
analysis is required 3

5.9 Miscellaneous image layers

5.9.1 General

Miscellaneous image layers are used primarily to capture and transfer graphical descriptions
that do not necessarily belong in any of the specific categories of the CadData descriptions.

This layer’s requirements shall be in accordance with IEC 61182-2. The following restrictions
apply:

Ecad/CadData//Layer@layerFunction=OTHER

This is an optional requirement for FAB2 and FAB3.
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5.9.2 Step usage
5.9.2.1 Step element

The Sstep element is used several times when Layer is used for miscellaneous layers. Each
Step has a Step name. It is recommeded that the Step name assigned to the Step be
unique and the name be similar to the layerFunction attribute assigned for layer. The
LayerFunction shall be OTHER.

It is also recommended that the information be included in the dictionary as graphical images,
defined in the user or standard dictionary and called out as needed.

5.9.2.2 Step

There may be one to many “Step”s in any IEC 61182-2-2 file. Each g
which may be anything but is recommended to be an identifiable
should be in accordance with the attribute Step name.

Each Step requires a mandatory definition for Datu
miscellaneous layer restrictions. All graphical in

LayerFeature.
Table 8 — Miﬂan?@\lﬁ

Content/FunctionMode @mode=FABRICATION @mo e=FAWN @mode=FABRICATION
@level=1 level= @level=3
Ecad/CadData/Layer @LayerFunctign LayerxFunction @LayerFunction

OTHER - OTHER OTHER

Key: \B

italics = optional /—\ N
N \)

5.10 Package’ 2

5.10.1 General

When packag ) ine component dimensions, which is optional for level

FAB3, the chiarasteristics tep shall define the instances of the package descriptions.

When thi PROCESS shall indicate ASSEMBLY.

This is an optional requirement only for FAB3.

Most packages are described in accordance with the Step Package function. The
appropriate name of the Package type shall be in accordance with the IEC 61182-2 and
future IEC 61182-2-3 e.g., BARE_DIE, FLIECHIP, CHIP, OTHER, etc.

The name convention for Package type should be in accordance with Annex A of IEC 61182-2.

Ecad/CadData/Step/Package@name=per Annex A of IEC 61182-2
Ecad/CadData/Step/Package@type=per Package TypeType IEC 61182-2

5.10.2 Step usage for component packages and land patterns
5.10.2.1 Step element

The Step element is used several times when Layer is used for Package layer descriptions.
Each step has a Step name. The recommendation is that the Step name is unD@@ments
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similar to the name and LayerFunction attribute assigned for Layer i.e., recommended
step details coincide with LayerFunction = ASSEMBLY.

5.10.2.2 Step

There may be one to many “Step”s in any IEC 61182-2 file. Each step has a unique name,
which may be anything but is recommended to be a similar subset of the Step name used for
component package descriptions and should be in accordance with the attribute step name.

Each step requires a mandatory definition for Datum and Profile. All graphical information
shall be provided as a LayerFeature.

5.10.3 Land pattern details

LandPattern is an optional (0-1) child element of Package. As

electricalType and mountType and are enumeé i . their use in this

Ecad/CadData/Step/Package/Pin@electricalType RICAL | MECHANICAL | UNDEFINED
Ecad/CadData/Step/Package/Pin@mountType=p

CAD systems should eithe ugh surface mounting techniques for component
attachment.

5.11 Solder maik;a
5.11.1 General

string SOLDERMASK} This is an attribute of the Layer element and includes a restriction to
the side where the solder mask is applied. These restrictions are mandatory for FAB1, FAB2,
and FAB3. The corresponding CadbData/Step shall be used to define board, board panel, or
coupon characteristics.

Ecad/CadData/Layer@layerFunction=SOLDERMASK
Ecad/CadData/Layer@side=TOP | BOTTOM | INTERNAL

5.11.3 Legend details

The Layer descriptions for legend shall restrict the layerFunction to the enumerated
string LEGEND. This is an attribute of the Layer element and includes a restriction to the
side where the legend is applied. These restrictions are mandatory for FAB1, FAB2, and
FAB3. The corresponding CadData/Step shall be used to define board, board panel, or
coupon characteristics.

Ecad/CadData/Layer@layerFunction=LEGEND
Ecad/CadData/Layer@side=TOP | BOTTOM | INTERNAL Documents
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The source for legend information is mostly derived from the Silkscreen element of
Package for the components that are placed on the appropriate board side. Other legend
Information, such as logos, UL status, etc., may be added to the final image defined under the
Step/LayerFeature/Set/Features hierarchy.

In FABRICATION or ASSEMBLY modes the IEC 61182-2 elements shall present an explicit
and unambiguous image of the layers to be produced. Therefore the FABRICATION or
ASSEMBLY elements take precedence, when they exist. The legend layer image considered
for production will be the single Step/LayerFeature/Set/Features for the appropriate legend.

All legend descriptions contained in the final Step/LayerFeature/Set/Features elements from
the silkscreen element of Package, or from other sources, shall be consolidated before
the IEC 61182-2 file is generated.

5.11.4 Step usage for solder mask and legend layers

shall be included in the BOARD step.

Additional solder mask and legend layers

Layers that pertain to the BOARD step shall d

contain the LayerFeature elements whe er efir
; pNegend layer is Legend_Top then the step whose

5.12.1 General

The Layer deseriptions for drilling shall restrict the layerFunction to the enumerated
string DRILL. This is an attribute of the Layer element and includes a restriction to the side
where the drilling is applied. These restrictions are mandatory for FAB1, FAB2, and FAB3.
The corresponding CadData/Step shall be used to define board, board panel, or coupon
characteristics.

Ecad/CadData/Layer@layerFunction=DRILL
Ecad/CadData/Layer@side=TOP | BOTTOM | INTERNAL | ALL

5.12.3 Routing details

The Layer descriptions for routing shall restrict the layerFunction to the enumerated
string ROUTE. This is an attribute of the Layer element and includes a restriction to the side
where the routing is applied. These restrictions are mandatory for FAB1, FAB2, and FAB3.
The corresponding CadData/Step shall define the “Step” purpose using the enumerated
string BOARD.
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Ecad/CadData/Layer@layerFunction=ROUTE
Ecad/CadData/Layer@side=TOP | BOTTOM | INTERNAL | ALL
Ecad/CadData/Step@purpose=BOARD

5.12.4 Step usage for drilling and routing
5.12.4.1 General

All layers representing data that ends up forming part of the board shall be part of the step
that is used to define BOARD characteristics. Both plated and un-plated holes shall be part of
the step used to define the board, board panel or coupon since they are a part of the
delivered product. This includes the drilling information of the plain hole plus the thickness of
the plating within the hole-barrel for plated-through holes. Similarly theTouting forms the
outline of the final delivered BOARD, and therefore all board route laye vally a single
one) shall belong to the step used for these descriptions.

Addltlonal drilling and routlng layers ‘may be mcluded in the asse L or panel

Layers that pertain to the BOARD step shall defing” the re hierarchy and
contain the LayerFeature elements whose LayerRef/def to the appropriate layer
As an example, if the layer name for the through the single step whose
step purpose is assigned as BOARD shall hav ature element whose LayerRef

is set to the qualified name “Drill”.

5.12.4.2 Additional step restrictio

Within a LayerFeature/SetA ion « \g specific characteristics of drilling or routing
aspects, the Pad eleme ins )./ When Pad is instanced, the padUsage
attribute of Set shall b ' i

This condition ere the step is a possible container for additional fixture
information, ) fixtures. However, drilled holes or routing information
forming par a shall always be included in LayerFeature/Set/Features
belonging h RD ‘descriptions for any specific board. If a need is identified to describe

5.13 Net list
5.13.1 General

When electrical connectivity information is required, which is optional for level FAB2 and
mandatory for FAB3, the characteristics for the Step shall define the PhysNetGroup
instances of the electrical descriptions. All requirements of future I|EC 61182-2-4
(IEC 61182-2) will prevail. When this occurs, the physical net list represents all required
information and does not require the component and package descriptions. The information
thus defines the interconnectivity of the conductive pattern without reference to component
pin or reference designation.

The conductor layers that will be used for calculating connectivity shall be those fitting the
restrictions written below:

Ecad/CadData/Layer@layerFunction=CONDFOIL | CONDFILM
Ecad/CadData/Layer@side=TOP | BOTTOM | INTERNAL

Documents

Document Sharing Hub

Full document details: IEC 61182-2-2 2012


http://www.avadocuments.com/doc/iec-61182-2-2-2012
http://www.avadocuments.com/doc/iec-61182-2-2-2012

- 24 - 61182-2-2 © IEC:2012

When the information required in the IEC 61182-2-2 file necessitates that description of
electrical testing include the references to component pins the file shall include LogicalNet
descriptions that define the components their pin numbers and the component reference
designators (refDes). In order to maintain a cohesive file a step used to define TOOLING
should be used in order to coordinate the physical to logical descriptions.

Ecad/CadData/Layer@layerFunction=PROBE
Ecad/CadData/Layer@side=TOP | BOTTOM | INTERNAL

5.13.2 Step usage for net list

In most cases the BOARD step is used to describe the physical interconnectivity of the
conductor layers (CONDFOIL | CONDFILM) (and the drill layers). In multi fabrication it is
sometimes important to perform the electrical evaluations prior to the \nati

element provides this feature that permits combini
StackupLayer and provides an appropriate name th
board product. These features are especially us
a core of several layers and then sequentially g

pLayer/@layerOrGroupRef=unique identifier
OIL | CONDFILM

outer conductive layers shall be in accordance with IEC 61182-2 with

the restrictions shown in the following subclauses.

5.14.2 Outer conductive layer details

All layers representing data that ends up forming part of the Board shall be part of the step
used to define the BOARD. The outer conductive characteristics are a mandatory requirement
of FAB1, FAB2, and FAB3.

Ecad/CadData/Layer@layerFunction=CONDFOIL | CONDFILM
Ecad/CadData/Layer@side=TOP | BOTTOM
5.14.3 Step usage for outer conductive layers

Layers that pertain to the BOARD step shall define the Step/LayerFeature hierarchy and
contain the LayerFeature elements whose LayerRef definition points to the appropriate layer.
As an example, if the layer name for the single top conductive layer is “Top” then the step
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used to define the BOARD shall have a Step/LayerFeature element whose LayerRef is set to
the qualified name “Top”.

Additional outer conductive layers may also, in many cases, be included in the assembly
pallet, coupon or board panel steps as these entities require conductive elements such as
thieving features, venting feature or fiducials to appear.

5.15 Inner conductive layers
5.15.1 Requirement

Any descriptions for the inner conductive layers shall be in accordance with IEC 61182-2 with
the restrictions shown in the following subclauses.

5.15.2 Inner conductive layer details

requirement of FAB1, FAB2, and FAB3.

Ecad/CadData/Layer@layerFunction=CONDFOIL | CON
Ecad/CadData/Layer@side=INTERNAL

step whose step is used
LayerRef is set to the q

Additional inner conductive taye 1 [ any cases be included in the assembly pallet,

coupon or board pane ies require conductive elements such as thieving
features, venting\fea

board. The board inner layers. Under the assumption that all layers are
functional then ™ ysed to define the BOARD there will be eight distinct
atukre elements poinfing to the named eight layers of this boards’ Layer element.
Namely <if the firSt<inner layer from the top is called “signal2” and the second is called

ep usage would be the description of a ten (10) layer

StepList/Step/LayerFgature@layerNameRef = “signal2” ; and
StepList/Step/LayerFeature@layerNameRef = “ground3n”

respectively, and so forth, until all eight inner layers are covered. In FAB and ASSEMBLY
modes (also TEST when TEST mode is covered) there shall be a step that is used to define
the BOARD, and the layer images to be manufactured are solely represented by the
respective Step/LayerFeature elements for which the Step/LayerFeature@
layerNameRef elements point at those layers.

5.16 Board construction
5.16.1 Requirement

Any descriptions for the board construction layers shall be in accordance with IEC 61182-2
with the restrictions shown in the following subclauses.
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5.16.2 Board construction details

All layers representing data that ends up forming part of the board shall be part of the step(s)
that have a purpose which defines the characteristics of a printed board, board panel, or
coupon. The board construction characteristics are a mandatory requirement of FAB1, FAB2,
and FAB3. The construction includes the stackup of the layers for the board and defines the
order in which the conductive and non-conductive materials are to be combined. The
relationship of the naming conditions and the order in which the layers are identified is
significant. Material properties are defined by the layerFunction attribute. Some examples
are:

Ecad/CadData/Layer@layerFunction=CONDFOIL
Ecad/CadData/Layer@layerFunction=DIELPREG
Ecad/CadData/Layer@layerFunction=DIELCORE
Ecad/CadData/Layer@layerFunction=CONDFOIL | CONDFILM

Ecad/CadData/Layer@side=TOP

Ecad/CadData/Layer@side=INTERNAL
Ecad/CadData/Layer@side=BOTTOM

5.16.3 Step usage for board construction

5.16.3.1 General

be “Dielectric One”.
would be defined

Additional const@
coupon or board

described in the elé

thickness and wherevthe material is measured. The restriction under board construction would
be the whereMeasured attribute of Stackup and shall identify across which characteristic
the overall thickness is measured.

Ecad/CadData/Stackup@whereMeasured=LAMINATE | METAL | MASK

6 Modeling

6.1 General
The data files of the IEC 61182-2-2 may be mapped to the information models. Information

models are developed to ensure that complete mapping is capable between the information
provided within the IEC 61182-2 characteristics.

All data activities are based on activity models. The activity models covered by CAD and CAM
include the engineering, design, administrative, and fabrication and assembly chaw&ﬂfﬁents
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Each of these sections is intended to be detailed at various levels of activity, much like layers
of information needed to perform a particular manufacturing process.

Figure 4 shows the activity needed to develop board fabrication data.

Completed c'Process & Preferred
Documentation Capabili i
Administratiuel " ?—J Supplier
Data
Eéﬁ o
Design? Layout Datq Pre-Fabrication [
W————* Engineering |, Fut Base
—.-Tixture Material )
B il — ;/Deiin'rtiontsj m-aﬁ;';uty Board Buikd ““Board Test Data
Functional - R i Commence ment Assembly Photg
Spec T Material 7 Tools :
. S
BoardFab.| | || Acquisition 7
iManagement Process and 1 / Base
Imormation Traveler o Scheduling | Material
] PAZ
Assembly Board
Design/Tooling Admin. Oih: Fabrication
Requirements Data \/\ Materials Photo Tools
Board Fab
Teoling .
- ~—% Fabricate o
f@;\ Fab Management
Raw and - Informati
" m\:‘ea. \ \/\/M3 \Pe( niormaton
Materals A st- az
(\\9& F(cms{\\_ Fabrication Fab. Cert. of_ .
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MAF System Mz> Bare Eoard
\> IEC 633/12
Figure4 — Fabric tio%ps ata‘model example
6.2 Information mofle
Information modets\are a i : ftanding the requirements of the board fabrication
section. Attribute or > i 0 the parameters of the IEC 61182-2-2 as well as

to the activity or ana i describe board fabrication data.

UML (Univers
analysis mod
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