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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: Generic requirements

1) The International Electrotechnical Commission (IEC) is a worldwide organization f pmprising
all ndtional electrotechnical committees (IEC National Committees). The promote
interngtional co-operation on all questions concerning standardization in the electric gelds. To
this epd and in addition to other activities, ifications,
Technjical as “IEC
Publi nterested
in th and non-
goverpmental organizations liaising with the IEC also participate i bs closely
with the International Organization for Standardization (ISO) anditions detefmined by
agreefnent between the two organizations

2) The fdrmal decisions or agreements of IEC on technical matters ernational
consehsus of opinion on the relevant subjects since from all
interested IEC National Committees

3) IEC National
Com nt of IEC
Publi r for any
misinterpretation by any end user

4) In order to promote international uniformit blications
transparently to the maxi vergence
betwepn any IEC Publication indicated in
the lafter.

5) IEC provides no n arkl g proce e for any
equipment decla ]

6) All usgrs should e re

7) No liapility shall attach to IEC o perts and
mem i and IEC National Committees for any personal injury, property damage or
other [damage,_of any watuteswhatsoeve ees) and
expenges arising. out of. th bther |IEC
Publig )

8) Attent i a.the Normative references cited in this publication. Use of the referenced publications is
indisp s pplication of this publication.

9) Attent a e possibility that some of the elements of this IEC Publication may be the pubject of
paten{ rights. IE not be held responsible for identifying any or all such patent rights.

International Standard TEC 61182-2 has been prepared by [EC technical commiitee 93:

Design automation.

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

CDV Report on voting
93/211/CDV 93/231/RVC

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 maintenance result 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.

A bilingual version of this standard may be issued at a later date.

@C‘@
S
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PRINTED BOARD ASSEMBLY PRODUCTS -
MANUFACTURING DESCRIPTION DATA AND

TRANSFER METHODOLOGY -

Part 2: Generic requirements

1 Scope and object

format psed to describe printed board and printed board assembl
sufficient for tooling, manufacturing, assembly, and inspection requir
be used for transmitting information between a printed board desig
assembly facility. The data is most useful when the manufactufin
aided processes and numerical control machines.

The datp can be defined in either English or Internationa

1.1 Flocus and intent

The genmeric format requirements are
board mpanufacturing, assembly, and i
generic|standard (IEC 61182-2) 9 S
sectiongl standards that are focused on the XM
in the gingle file, that addresses the\ne

e of
disciplines producing a parti r .

The se¢tional standard

requiremhents andspro
sectional stand

1.2 Notation

Althoug tained in a single file, the file can have different purp
describgd Schema used for this standard follows the notations
by the V|

elen t appears exactly one time

elen 7 may appear 0 or 1 times

element” — element may appear 0 or more times

units.

gh’ IEC 61182-2-4) paraphrase the in
e, and examples for the topic covered

ata file
details
at may
ring or
mputer-

printed
5ts of a
are four
rmation

nportant
by the

oses as
et forth

element+ — element may appear 1 or more times

Any |IEC 61182-2 file is composed of a high level element IEC 61182-2 that contains up to six

sub-elements:

Content — information about the contents of the 258X file
LogisticHeader — information pertaining to the order and supply data
HistoryRec — change information of the file

Bom — Bill of Materials (Material List) information

Ecad — Computer Aided Design (engineering) information

Avl — Approved Vendors List information
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60194, Printed board design, manufacture and assembly — Terms and definitions
IEC 61188-5-1, Printed boards and printed board assemblies — Design and use — Part 5-1:
Attachment (land/joint) considerations — Generic requirements

h\e\F art 5-2:
IEC 61188-5-3, Printed boards and printed board assemblies — P. ) i
use reqliirements — Attachment (land/joint) considerations — C@ 9 ith.Gull-wing leads
on two §ides?

IEC 61188-5-2, Printed boards and printed board assemblies — Design_\and
Attachment (land/joint) considerations — Discrete components

IEC 61188-5-4, Printed boards and printed board ass 1 I d use — Rart 5-4:
Sectiongl requirements — Attachment (land/joint) consideratioh eads on
two sidgs?

IEC 611
Section
leads on four sides?

IEC 61188-5-6, Printed bo¢aro ' d assemblies — Design and use — Rart 5-6:

Attachment (land/joint) considerati 14 iers with J-leads on four sides

Design and use — Rart 5-5:
s — Components with Qull-wing

IEC 61188-5-8, Print 3 inte poard assemblies — Design and use — Part 5-8 :
Sectional Requ d/joint) considerations — Area array components
(BGA, ABGA, CGA,

3 Dog

The XM defined
by the ¢ i Web Consortium (W3C), have been adopted by IEC for usg in the

IEC 61182 series’of standards.

In add|tion” to the text based schema notation, this document provides gfaphical
representation of the structure of the file format. The XML diagrams are designed to
effectively illustrate the structure and cardinality of elements and attributes that make up any
IEC 61182-2 file. The notation in the graphics does not provide a complete visualization of the
schema definition for the file format, but it does provide a good top down overview. Should
there be any conflict between the graphical notation and the schema notation, the
authoritative definition is the schema notation.

Table 1 provides an overview of the graphical notation used in the document.

1 To be published.
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Table 1- Graphical notation overview

This diagram depicts an element named
AnElement that is of type TypeB. There is one
attribute, named anAttribute, that is of type
double. The attribute is required.

"AnEIement_' ‘anAttribute
TypeB | double

Example:

<AnElement anAttribute="14.44e-3"/>

Note that all attribute values must be enclosed in quotes, regardless of type.

This diagram depicts an element with two
attributes. The attribute anAttribute is required.
The “?” in the circle indicates that the second

TypeA string " 'string

*AnotherElement | |-anAttribute,  _ -anOptionalAttribute,

attribute, pnOptionalAttribute, is optional. Both
attributes|are of type string.

Examplesg

<AnotherElement anAttribute="blue” />

The elemgnt OneToManyOrElements is the
parent of pn unordered list of one or more
instances|of the elements AnElement and
AnothertHlement. The “+” indicates the

<AnotherElement anAttribute="red” anOptionalAttribute="a string” /> (Q\\
/\ N

nEIement#

+ OneToManW » TypeB
+ AnotherElement

occurrende is one to many and the angled lines TypeA

indicate this is a choice relationship (“|”)

between the children elements. (\ /\

< OneToNlanyOrParentElement>... & & ( \ N~/ )\/

The absepce of an occurrence bubble declares |\ + AnElement

that one gnd only one occurrence are allowed. = TypeB B

The AnOrParentElement can have one of (Ako(r\%r\éﬁ?em

AnElement or AnotherElement as,a child % + AnotherElement

element. \) TypeA

N (@
The “*’ in fhe occurrence bubble ndicates th + AnElemént
choice is from 0 to r@ TypeB g
*ZeroToManyOrElements | O ¢ AnotherElement
TypeA
*AThirdElement_
TypeB
AN

This diagf ment) +AnElement

From2to3 has no type ‘From2to3Elements. 2 " TypeA

and no at e from 2 to 3 sub- i

elements |of eithef*AnElement or 3 +AnotherElement,

AnotherElenient: TypeB

This diagram depicts an element, ot

AParentElement, of type AParentElementType. string ]

This element has one attribute,

attributeOfParent, which is optional. The lines + *AnElement "anAttribure,

with square corners indicate that occurrences of | -AparentElement, |  T¥PeB quakhecdiese

AnElement and AnotherElement must appear in AParentElementType . AnotherElement -anAttribute -anOptionalAttribute |

the order by the illustration on the right where ? ryper string string

the top element is addressed first and
AnotherElement is addressed secondly.
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This diagram depicts a type,
AParentElementType, that contains a sequence
starting with one of AThirdElement or AFourth
element followed by 0-n AnElement and an
optional final AnotherElement.

* attributeOfParent
string

'AThirdEIementE

TypeB
+ AFourthElement

TypeA

.B\PalrentEIementType+= @ *AnElement
TypeB

G +AnotherElement
TypeA

4 Requirements

The XML Schema contained in this document describes the s

mputer-

aided manufacturing IEC 61182-2 exchange format. The doc pecifies\data efements
specific ~ e pded by
printed

The XML Schema defines the conflguratlon of mandator , well as
mandat of the schema confains six
major e uired to
appear icant. For

instance,
the file.
defined
structurg

An implementation of

on the order of appeafance in
often reference information that is
e\redundancy within the file. The file is

able to facilitate the reading and/or writing of

all characteristics defined ents stated in the Mode function of this sfandard.
Some tgols ma anly read ca ilitys.some may have only write capability. Some tools
may haye both read/wri apability. hema defined in the standard as mandatory|(1-1, 1-
n occurrences) sh L appropriate. Tool providers shall identify their capability
by Mod ) , Fabrication 1, 2, or 3, etc.) plus 2581R (regd-only);
2581W ite-c N (read and write).

Each el a.specific function or task. Accordingly, the information interchange for a
specific i assible only if that element is populated. The ability to sele¢t those
characterlstl t are appropriate for a given task makes the schema a robust methjodology
for defipi hose areas and characteristics that are necessary to produce [a given

product

Figure 1 shows the children elements of the Top Element IEC 61182-2.
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+ Content ;
ContentTvpe

* LogisticHeader
LogisticHeader Twpe

+ HistoryRecord

+ JECG1182-2 ]
IECE1182-2Type

HistoryRecordType

+ Bom ]
EomTyvpe

+ Ecad &
EcadTwpe

*AUIE

BvlTvpe (\

Attribyte/

Element

Name

Attribute/
Element Type

Description \\\

Occur-
rence

IEC 6118

-2

IEC 61182-2 Type

The generic name of the file used

1-1

Content

ContentType

de&% sig\\,}n)
fabrication, assembly, and te formation\in accordance
with IEC 61182-2 . @Q\ \
i fu ti% of the fite, and

ription (i.e.
Step, Layer, Bom a e six
dictionaries indicated\in
desci(béﬁ\@for iQn

1-1

LogisticH

bader

LogisticHeaderType

ct de
ader\describes information pertaining to
ivery, byidentifying individuals and locations

ordering
respo

1-1

HistoryR4g

cord

HistoryRecordType

AN

Regor ekg/egt provides a sequential change
u IEC 61182-2 file. The number is changed
every the controfled version of the IEC 61182-2 file is
maodified. identifjed are the change approval conditions.

1-1

Bom

BomType

AN

Mat eri al s for the board is a list of all the
ents to be used for the assembly of the

Ecad

Ec p

The Ecad section describes the Computer Aided Design data
f the job, including all the graphical description of the layers,
component location, panel design, etc.

1-1

Avl

S

The AVL element contains the list of matching manufacturer’s
part numbers (MPNs) and vendor information of certain
component parts. Approved vendors of printed board

materials may also be included.

N

Figure 1 — The IEC 61182-2 children element

4.1

Rules concerning the use of XML and XML Schema

IEC 1669/06

The rules required to define syntax and semantics of the 61182-2-X file format notation have
been simplified by the adoption of the W3C standards for XML Schema and XML file formats.
These two standards are well-specified by the W3C. The popularity of these standards has
lead to the development of many commercial and open source software tools and libraries
that conform to the W3C standards.

A IEC 61182-2 file begins with the <61182-2-X revision = ”"1.0"> tag and end with the
</61182-2-X> tag. The content between these tags must match the .xsd definition of the
61182-2-X element as defined by the IEC 61182-2-1 through IEC 61182-2-4 XML Schema.
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4.1.1 File readability and uniformity

A valid IEC 61182-2-1 through IEC 61182-2-4 file must conform to the W3C Canonical XML
format. The format is defined by the http://www.w3.org/TR/xml-c14n specification. Software
tools exist that will take malformed XML and automatically generate Canonical XML.

4.1.2 File markers

An optional checksum can be appended following the </61182-2-X > tag. The checksum is an
MD5 message digest algorithm (see Internet RFC 1321: http://www.ietf.org/rfc/rfc1321.txt)
that is base64 encoded. The checksum starts with the “<” character of the <258X> tag and
ending with the “>” character of the closing </61182-2-X > tag. The checksum follows
immediqtety after the naracter of the closing /6 T1T82-2-X a0. —

The digest provides a 128-bit checksum of the 61182-2-X file conte
must bg base64 encoded (see IETF RFC 1421 for the base64 alg6
signaturle to a US-ASCII, base64 string. An end of line characte
base64 [encoded MD5 signature.

. The D gnature
toconvert the MD5
i he end of the

4.1.3 File extension

The file|extension for a 61182-2-X file is .cvg.

4.1.4 File remarks

The 61]82-2-X format permits file rema d XML commenting notation.
They ane only to be used to support are. A parser may ignore and|discard
remarkg when reading a 61182-2-X file pever to be used to represent design
or mandfacturing informati

4.1.5 Character se

The XML stand
used in| hundreds_of

aracters
Unicode
requires
mments
mes or

S similar
to the | XML.) namespace mechanism that was created for managing XML meta-data
namespjgees. The instance file namespace mechanism prevents collisions between th¢ names
used by the different products within a single file. This partitioning of namespaces is
necessary because any of the 61182-2-X files may contain information describing an arbitrary
collection of products. (Boards, assemblies, or panels that are products allowed in an
IEC 61182-2-X file.) For example, a file could contain descriptions for building multiple
electronic assemblies that are manufactured on separate panels. This mechanism also
prepares the way for a distributed database of 61182-2-X design data in which the data can
be trusted to be universally unambiguous.

4.2.1 Naming elements within a 61182-2-X file

The capability of Unique namespaces was created to allow a panel to be defined in the single
61182-2-X file that contains multiple unique boards. Since two boards may reuse the same
identifier, for example “U1”, “R1”, it must be possible to separate names in the file into
namespaces. The 61182-2-X namespace implementation borrows the notation used by XML
namespaces and makes the 61182-2-X standard format consistent with conventional XML
usage.
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There are two types of names used to name top-level objects (element instances) in a 61182-
2-X file. The first type of name is a qual i fi edNane type. This type includes a prefix in the
name that corresponds to a namespace within the 61182-2-X file. The prefix and the globally
unique identity of the Nanespace are declared in the Nanespace element. The second type
of name is a short Nanme type. This type is required to be unique within the 61182-2-X file.
The syntax restrictions on short names and qualified names assure that all names will be
unique as top-level names within 61182-2-X file.

4.2.2 The use of XML elements and types

A comprehensive overview of XML Schema can be found in the W3C XML Schema Primer.
This section briefly describes the decisions that were made in the development of the 61182-

2-X schemma—Reviewingthe Primreris Tecommended priorto Teadingthissgction:

The XML Schema defines a namespace mechanism that can be us efining element
names. [The W3C also provides a set of general purpose element aid attribute such as
xsd:string, xsd:double, and xsd:datetime. The 61182-2-X forma ¢ S andarfl types,
howeve[ the documentation of the 61182-2-X standard has bee i ithout ise of a

namesplace prefix for element names within a 61182-2-X filg’.

Each of the schema elements has a prefix, “xsd:
Schemg namespace through the declaration, x
XMLSchema”, that appears in the schema elemg sed by convégntion to
denote the XML Schema namespace § 1sed. The same prdfix, and
hence the same association, also appe ames\of built-in simple types, for ¢xample
xsd: strjng. The purpose of the association is t¢ ify the-elements and simple types as
belonging to the vocabulary of the X ge rather than the vocabulary of the
schemalauthor.

he XML
000/08/

In XML |[Schema, there_is i eén complex types that allow elements in
their content and may impletypes that cannot have element content and

cannot carry attributes S jor. distinction between definitions that crepte new
types (Both sim -@ d - and\declafations that enable elements and attributes with
specificlnames and'typ 2 i d complex) to appear in document instances,

New cd K afi sing the conpl exType element and such definitions
typicallyf conta 3 nt declarations, element references, and attribute declgrations.
The deq selves types, but rather an association between a ngme and
constrai appearance of that name in documents governed|by the
associated X ents are declared using the “element,” and attributes are declared
using th i

4.2.3 Attribute base types (governing templates)

The attribute basic types (SimpleTypes) provided by XML Schema are defined by the W3C.
They are easy to distinguish from the 61182-2-X types because the W3C type is always
prefixed with “xsd:”. The W3C datatypes are defined in http://www.w3.0rg/2000/10/
XMLSchema (XML Schema Part 2).

Table 2 defines those W3C basic types that are used to define attributes in the 61182-2-X
schema. The xsd:string type is constrained to create specific base types for special purpose
strings, such as qual i fi edName and short Nane. The rules for special number types and
the date format are also defined. Table 3 defines those basic types that have been
standardized for use within the 61182-2-X format.
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Table 2 — Governing template basic types defined by W3C

xsd:string A W3C standard data type for a Unicode character string. The characters are from
the UTF-8 character set as defined in http://www.ietf.org/rfc/rfc2279.txt.
xsd:double A W3C standard data type for a binary floating-point number. The W3C definition of

xsd:double is in http://www.w3.org/TR/xmlschema-2/.

The xsd:double is a number where the value can be positive, negative, integer or
floating point, with at least 7 digits of precision. Numbers are assumed to be
positive but can be explicitly designated as positive by preceding the number with a
‘+’ (ASCII decimal 43) character. Negative numbers must be explicitly designated as
negative by a preceding ‘- (ASCIl decimal 45) character. An internal representation
of an IEEE double precision floating-point number is assumed. This range of values
for IEEE doubles is defined as 3.4x10-38 < value < 3.4x10+38. The format for

Juages C,

1.005; 0.01; .01; -2.334e-33; .224e-2
xsd:nonNEggativelnteger | A W3C standard data type for non-negative integer . (o d}flnition of
xsd:nonNegativelnteger is in http://www.w3.0org/TR/x X

The range of values allowed are 0 < value < 2147483 ive yvalues

xsd:positiyelnteger

A W3C standard data type for positive inte h of

The range of values allowed are 1 positive valugs that fit

xsd:dateTlime

in a 32 bit signed integer). N\
(See

the curr, ntgﬁe an
i > Y The following formats| from the

files:

two digits of minute (00 through 59)
= two digits of second (00 through 59)
= one or more digits representing a decimal fraction of a second

TZD = time zone designator (Z or +hh:mm or —hh:mm)

AW3C standa R is in

xsd:anyURd

http://www.w3.org/TR/xmlschema-2/.

xsd:unsignedByte

The W3C standard for an unsigned byte (an unsigned 8 bit integer with a value
between 0-255.) The W3C definition of xsd:unsignedByte is in
http://www.w3.org/TR/xmlschema-2/.

xsd:base64Binary

The data is encoded using base64. (see IETF RFC 1421 for the base64 algorithm and
http://www.w3.org/TR/xmlschema-2/#base64Binary)
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Table 3 — Governing template basic types defined by IEC 61182-2-X

qualifiedName

The qual i fi edNane data type is a data type defined for the 61182-2-X series. The
type is a restricted xsd:string data type where the pattern of the string must match the

regular expression “[a-zA-Z][a-zA-Z0-9_-]*:.+".
The definition of the qualifiedName data type is:
<xsd:simpleType name = “qualifiedName”>
<xsd:restriction base = “xsd:string”>
<xsd:pattern value = “[a-zA-Z][a-zA-Z0-9_-]*:.+"/>
</xsd:restriction>

</xsd:simpleType>

An example of a string that matches the pattern is: “prefix:name’. The "prefixX-i$ a
Namespace name. The “name” is the name of an object withi e y{mes ace.,
nonNegafjveDouble The nonNegat i veDoubl e data type is defined for the i pe
restricts an xsd:double to positive numbers, inclusive of ge of
values for IEEE doubles is defined as 0.0 < value s/{\4§ .
pinName The pi nNane data type is a data type defined X erieé\yi{e type is a
restricted xsd:string.
The definition of the pinName data type js-
<xsd:simpleType name = “pinName”>
<xsd:restriction base = *“ stting”/
</xsd:simpIequ{>\
xpath The xpath data type is\a data type defined meZ-Z-X series. The type i§ a
restricted xsd:string d type where thetpatternof the string must be a legal Xpath as
defined in W3C http://www.w3.0 path.
shortNamle Mned for the 61182-2-X series. Theltype is a
type where the pattern of the string must match the regular
data type is:
“shortName”>
= “xsd:string”>
“la-zA-Z][a-zA-Z0-9_-]*"/>
Q of a string that matches the pattern is “bob_24"
mimeTyp4 \ e mymeType data type is a restricted xsd:string type that matches IETF MIME type
definitions. (e.g. text/html, application/postscript).
The 61182~2-X file supports two types of qualified names. One is a basic qualifiedNgme; the

second is a complete qualifiedName as shown in Table 3.

A basic qualifiedName is composed of at least one letter, followed by any number of letters,
numbers, underscores, or hyphens. To form a complete qualifiedName, one can optionally
prefix a basic qualifiedName with a colon delimited path, where each step along the path is
constructed the same way as the basic qualified name. This permits sorting of sort names into
a hierarchy (see Table 3).

Examples of basic qualified names are:

“KarenSingleBoard”
“MultilayerStrategy”
“StandardPrimitiveShapes”

Examples of complete qualified names are:
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“Set1:KarenSingleBoard”
“Set1:MultilayerStrategy”
“Set1:StandardPrimitiveShapes”

4.2.4

- 18 —

Coordinate system and transformation rules

61182-2 O IEC:2006(E)

Any geometry defined in a 61182-2-X file is defined in a Cartesian coordinate system. The x
coordinates become more positive going from left to right (west to east). The y coordinates
become more positive going from bottom to top (south to north). The primary side (TOP) of
the board, coupon, or panel is in the x-y plane of the coordinate system with the primary side

facing u

p.

The illy
system.
the pro
system.

Point
of
Origin

2-Sided Board

Viewing Primary Side

brdinate
stem for
brdinate

Multilayer Board

Note: For those printed board assemblies that have
components on both sides, any side may be
designated as the primary side and used to
define Conductive Layer 1

Figure 2 — Printed board viewing

IEC 1670/06
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4.3 Transformation characteristics (Xform)

The Xf or melement defines a transformation that may be used throughout this specification to
define a modification of the original stored data in the Dictionaries, the location and
orientation of physical features. Feat ur es, Shapes, Pri mi ti ves or other graphics in the
file may be manipulated relative to their local Cartesian coordinate system by the values set
in the transform. The Xf or m element can define a modification of the pre-defined feature's
point of origin, and then apply rotation, mirroring, scaling and location (x and y) of the image.

The units of measure are defined in the CadHeader as an attribute that describes the details
of all the features in the Ecad section.In addition, units of measure are also defined in each of
the Dictionaries that contain graphical information. These are Dicti onaryStandard,
Di ctionaryUser, DictionaryFont, and DictionaryLi neDesc. When~a pretdefined
image from one of the dictionaries is used in the Ecad section, the re must
match.

The order of the transformation shall always follow the order
This wauld be to 1) modify the origin; 2) apply rotation; 3)

Cription.
scale. See

Table 4
Table 4 — Xform char(@(gs\tlﬁ
o1 /A
7 :n:D yOffset I(Iz)ggybn I% @i P mirror g
* xfor“E du:uul:ule doible nontegativeboublaType Boolean
nformTwpE . 5CEI|E
scaIeT e

\
Attribute/ Attribut scription Occur-
Elemepnt Element Type rence
Namé I\

Xform XformTyp An elem provides the ability to reset the point of 0-1
igin ed ined target that can be scaled, mirror
im ed or rotated.

xOffset doubl B{f,sét of a previously defined shape relative to its 0-1
original point of origin in order to define a new origin used for

ation, mirroring, scaling and location. The CadHeader
defines the units of measure.

yOffset oublx The y offset of a previously defined shape relative to its 0-1
original point of origin in order to define a new origin used for
rotation, mirroring, scaling and location. The CadHeader

defines the units of measure.

rotation non eDoubIe Defines the rotation of a shape about the local origin in 0-1
Type degrees. Positive rotation is always counter-clockwise as
viewed from the board TOP (primary side). Degree accuracy
is expressed as a two place decimal i.e. 45.15; 62.34

mirror boolean An enumerated string as either TRUE or FALSE (part of the 0-1
3WC standard). TRUE equals that the image is mirrored;
FALSE indicates that it is not.

scale scaleType An attribute that defines a “double” dimension whose 0-1
minExclusiveValue=0.0 representing the multiplication factor
of all x and y dimensions. The scale factor does not apply to
angular values.

4.31 The x and y Offset attributes

The xOf f set and yOf f set attributes are of type xsd:double. They define the x and y offset
of a shape relative to the origin of a Cartesian coordinate system. The definition of shapes
can be nested and the x and y attributes are always interpreted relative to the local coordinate
system of the shape to which the transformation applies. The default value for x and y is 0.0.
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4.3.2 The rotation attribute

The r ot at i on attribute is of type nonNegat i veDoubl e that defines the rotation of a shape
about the local origin. The interpretation of the value is set globally in the file to units of
degrees. The Uni ts element in the Ecad Header element specifies the units of measure.
The range of the rotation parameter for DEGREES is 0.00 to 360.00 expressed as a
nonNegat i veDoubl e with an accuracy of a two place decimal. Positive rotation is always
counter-clockwise as viewed from the board TOP (primary side), even if the component that is
being rotated is on the board BOTTOM (secondary side). Rotation defaults to 0.0, and can be
applied to text, or any physical shape.

4.3.3 The mirror attribute

The mi fror attribute is of data type bool ean. This type is an enumera ing\imdicating
TRUE dr FALSE. The default value for MIRROR is FALSE. When RUE it

indicateg that all x dimensions are set to a —x value. The proper i mirror
and rot3d pin DIP
device)

4.3.4

The scal e attribute is of data type scal eType. Thé s at must
have a are multiplied by the
scale at e default value is1.0.
4.3.5

The xLocati on and yLocat i on attribut sd:double. They define the |x and y
position| where a feature, ape is placed. The xLocatijon and
yLocat| on coordinate paositi ha s qrigihal origin or its modified origin {x and y
Offset) felative to the [erigin i L hich the feature, component etc. |s to be
located ] Mirroring, rota 3 i apply to the location of the shape as ipdicated

by the Xf orm Q
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itution within the XML Schema. Varioug groups

cCoO000

IEC 1671/06

4.4  Slubstitution grg
The IEG 61182-2<X

of elemgents have i ifi e.body of the standard and have been desigrjated as
having & specific fo 9 n the schema, these substitution groups are provided
with a n exists and’if they are required according to the instances of the
schema] it i - ubstitution name be replaced by one of the acg¢eptable

Often afs i specify that one of several different XML Elements can be used with
equal validi ymple, in every case where a Triangl e can be used, it|is also
permiss use a\Di ambnd, Hexagon, Oct agon, Oval , or one of several othefs: even
though [these’ shapes are quite different, they are equivalent as far as the schema is
concernedMEC 61182-2-X handles this by using “substitution groups.”

A substitution group consists of two types of elements: a “head”, and elements which may
substitute for the head. Furthermore, when the head is denoted as ABSTRACT, the
substitution is required, rather than optional. In IEC 61182-2-X, the heads of all substitution
groups are ABSTRACT. Thus, it means that a valid instance document is not allowed to
contain a St andar dPri m ti ve element, but instead, (where St andardPri m ti ve is called
for in the schema) a Tri angl e, Di anond, Hexagon, etc. must be used.

It should be noted that the head of one substitution group may be used within a different
substitution group. As an example, the StandardPrimtive element is part of the
St andar dShape substitution group, which in turn is part of the Feat ur e substitution group.
This means that a Tri angl e, Di anond, Hexagon, etc may be used wherever a Feat ure or
St andar dShape is called for, as well as wherever a St andardPri nmi ti ve is called for.
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61182-2-X features several dictionaries that permit specifying some type of information (such
as a StandardPrimtive or alLi neDesc) one time, and to reuse that definition as often as
necessary. Some substitution groups in IEC 61182-2-X are present to enable specifying either
a dictionary entry or the same kind of information defined in specific detail within the body of
the file. Any predefined image contained in the Dictionaries must have a unique “id”. It is the
“id” name that is used to instantiate information from any of the dictionaries.

There are 13 substitution groups within the 61182-2-X schema. These are shown in Table 5.

Table 5 — Substitution groups

= SubstitutionGroups!
+ [ Attribute

+ (&3 Coloriaroup

+ [:I Feature

+ [ Fiducial

+ |:| Firmware&raup
+ [ FontDef

+ (23 LineDesciroup

4123 PolyStep

+ (E3 Simple

+ [ standar

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Attribute ABSTRACT ermits the substitution of the 4

en it is a child of the parent
Net, Set, or St ep elements.

ColorGrodip BS AC\I'/ substittition group that permits the substitution of the 3
lor ‘ele when it is a child of the parent
Fili sh e, Set, or Text Elements.

Feat yr e element when it is a child of the parent Set
nt.

Feature &RA T Asu Mon group that permits the substitution of the 1

Fiducial T C\/ A substitution group that permits the substitution of the 1
Fi duci al element when it is a child of the parent Set
<\ \ element.

Fi r mvar eGr oup element when it is a child of the parent
Fi r mvar e element.

Firmware 3ro}p\\AB W A substitution group that permits the substitution of the 1

FontDef ABSTRACT A substitution group that permits the substitution of the 1
Font Def element when it is a child of the parent
Ent r yFont element.

LineDescGroup ABSTRACT A substitution group that permits the substitution of the 3
Li neDescGr oup element when it is a child of the parent
Qutline, Polyline, or Set elements.

PolyStep ABSTRACT A substitution group that permits the substitution of the 2
Pol ySt ep element when it is a child of the parent
Pol yl i ne or Pol ygon elements.

Simple ABSTRACT A substitution group that permits the substitution of the 3
Si mpl e element when it is a child of the parent
Df xMeasurenment, G yph, or Slot elements.

StandardPrimitive ABSTRACT A substitution group that permits the substitution of the 1
St andar dPrim tive element when it is a child of the
parent Ent r ySt andar d element.
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StandardShape ABSTRACT A substitution group that permits the substitution of the 2
St andar dShape element when it is a child of the parent
Layer Pad or Pad elements.
UserPrimitive ABSTRACT A substitution group that permits the substitution of the 1
User Pri m tive element when it is a child of the parent
EntryUser element.
UserShape ABSTRACT A substitution group that permits the substitution or 0
classification of a higher level substitution group. The
User Shape element may be used to further classify
Feat ure. In so doing, User Shape can be substituted by a
UserPrimtiveorUserPrimtiveRef.
4.41 Attribute
The At fri but e substitution group consists of various attributes that w[thin the
body of|the 61182-2-X standard. Attributes are optional and are used onent ,
Logi call Net, Set, and Step elements. Attributes contain legac Pnot yet
become| a more formal part of 61182-2-X. The long range intentjo cate all
Attributg¢s and to incorporate their information elsewhere in are five
kinds of| standard Attributes that hold different types of data Iri bute
which cpn contain any type of data. The standard attributes.are const specific
names. |See Table 6.
Attriute/ tribute/ \/ Description Occur-
Elemenf Name | men Type rence
BooleanAftribute A RA A titution for At t ri but e identified as an enumerated 0-n

string that may be any of the following:

smd | gold_plating | n_electric | nomenclature | tear_drop |
>attern_fi|l | drill_noopt | foot_down | et_align | full_plane |
out_orig | net_point | test_point | imp_line | non_tp | patch |
shave | mount_hole | tooling_hole | is_capped | Ipol_surf |
\ critical_net | critical_tp | orbotech_plot_stamp | skip_indicator
| out_mirror | Ipol_done | cu_base | out_drill_full |
out_drill_optional | out_rout_optional | array_with_rotation |
out_break | out_scale | break_away | center_fiducial |
comp_ign_spacing | no_tp_under | no_hole_under |

no trace under ! no copper shape under !
no_uncap_via_under | no_text_under | no_fiducial_check |
thvpad_required | label_clearance | guard_comp |
needs_guarding | ind_orient_req | is_burried | is_shadowed |
is_wirebonded | spo_shape_stretch | toep_nochk_o_side |
no_pop | comp_ignore | hp3070_test | drc_bend_keepout |
drc_board | drc_mech | drc_etch_lyrs_all | drc_comp_keepin |
drc_tp_keepin | drc_route_keepin | drc_comp_keepout |
drc_tp_keepout | drc_trace_keepout | drc_pad_keepout |
drc_plane_keepout | drc_via_keepout | drc_route_keepout |
drc_comp_height | vcut | hatch | hatch_border |
hatch_serrated_border | dxf_dimension
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DoubleAttribute

ABSTRACT

A substitution for At t ri but e identified as an enumerated
string that may be any of the following:

pitch | string_angle | spacing_req | board_thickness |
out_x_scale | out_y_scale | out_comp | eda_layers |
et_adjacency | layer_dielectric | fill_dx | fill_dy | image_dx |
image_dy | local_fiducial_dist | comp_height | comp_htol_plus
| comp_htol_minus | comp_weight | spo_shape_rotate |
spo_move_center | spo_w_val | spo_w_fact | spo_h_val |
spo_h_fact | spo_s_val | spo_s_fact | spo_p_val | spo_p_fact
| toep_spacing_req | hp3070_tol_pos | hp3070_tol_neg |
hp3070_hi_value | hp3070_lo_value | hp3070_seriesr |
gencad_device_ptol | gencad_device_ntol | drc_max_height |
drc_min_height | net_length_min | net_length_max |
dpair_gap | eclass_voltage_swing | eclass_impedance |
eclass rise time | eclass min stub length |

eclass_max_stub_length | min_line_width |
ar_pad_drill_top_min | ar_pad_drill_top_max |
ar_pad_drill_inner_min | ar_pad_drill_inner_m

ar_sm_pad_top_min | ar_sm_pad_top_max
ar_sm_pad_bottom_min | ar_sm_pad_

0-n

IntegerAt{ribute

ABSTRACT

A substitution for Attri but e id
string that may be any of the-fo

NonstandprdAttrib
ute

ABSTRACT

larify the issues of the
, Set or Step elements.

OptionAttfibute

ok

tution for At t ri but e identified as an enumerated
t y any of the following:

comp_type | c_omp_type2 | corﬁp_mount_typa | comp_polarity
))otherside_keepout | spo_w_mode | spo_h_mode |
spo_s_mode | spo_p_mode | drc_assembly_lyrs | sip

TextAttribu

xk AC

A substitution for At t ri but e identified as an enumerated
string that may be any of the following:

bit | geometry | fiducial_rdlist | area_name | source_llayer |
fiducial_name | string | color | customer | comment |
technology | global_camtek_aoiset | drc_route_keepin_lyr |

drc_comp_Keepin_lyr | drc_tp_Keepin_Iyr |
drc_route_keepout_lyr | drc_via_keepout_lyr |
drc_trace_keepout_lyr | drc_plane_keepout_lyr |
drc_pad_keepout_lyr | drc_comp_keepout_lyr |
drc_comp_height_lyr | drc_tp_keepout_lyr | inp_file |
eda_layers | out_name | assembly_proc_top |
assembly_proc_bottom | all_eda_layers | fab_drc | hdi_drc |
hdi_drc | spo_shape | user_bom_rev | machine_pkg |
hp3070_device | hp3070_value | hp3070_type |
hp3070_fail_msg | hp3070_common_pin |
hp3070_contact_pin | hp3070_contact_pin | hp3070_comment
| gencad_device_type | gencad_device_style |
gencad_device_value | drc_ref_des | drc_etch_lyrs |
drc_etch_lyrs_bit | cad_part_override | diff_pair | net_type |
electrical_class | eclass_individual_parallel_min_jog_list |
eclass_individual_parallel_max_length_list |
eclass_individual_parallel_dist_list |
eclass_accumulative_parallel_max_length_list |
eclass_accumulative_parallel_dist_list | station | variant_list |
comp_variant_list | current_variant
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4.4.2 ColorGroup

The Col or Group substitution group consists of various colors that may be used within the
body of the 61182-2-X standard. Color may be predefined and named in the
Di cti onaryCol or. Col or is used by the Fi ni shType, Set, or Text elements. It is
referred to in the body of the file by its “Color ID” or by the three attributes that make up color
(red, green, blue). See Table 7.

Table 7 — Col or Gr oup substitution group

-[E3 ColorGraup
Colar
ColorRef

AttriQute/ Attribute/ Description A \ Occur-
Element Name Element Type /\ rence

Color ColorType The description of a specific color usin e three\atiributes.of \\ | 0-n
red, green, and blue.

ColorRef ColorRefType The id of a previously defined colefstored i the\ 0-n
DictionaryColor. I\
\Y

4.4.3 Feature

The Feat ur e substitution consists of jorsubstitut 2 s called
for, an|instance must substitute a ape or
User Shlape substitution groups. See Table 8

Attribjite/ “\Attribute/
Element|Name El/e\ ent Type

Description Occur-
rence

Standard$hape ABSTRAET substitution group that occurs in the 61182-2-X schema and 0-n
permits the substitution of the St andar dShape element when
( \} is a child of the parent Layer Pad or Pad elements.

substitution group. The User Shape element may be used to
further classify Feat ure. In so doing User Shape can be
substituted by a User Prim ti ve or UserPrim tiveRef.

UserShap A %C A substitution group that occurs in the 61182-2-X schema and 0-n
x permits the substitution or classification of a higher level

4.4.4 Fiducial

The Fi duci al substitution group consists of three elements that may be used to replace the
Fi duci al element. When the Fi duci al element is substituted, it shall be by either a
BadBoar dMar k, G obal Fi duci al , GoodPanel Mar k, or Local Fi duci al pad type. The
Fi duci al elements contain an Xform and a substitution capability to a St andar dShape. An
optional Pi n attribute allows reference to a component pin. See Table 9
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Table 9 — Fi duci al substitution group

-3 Fiducial
BadBoardMark.
GlobalFiducial
GoodPanelMark,
LocalFiducial

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence

BadBoardMark PadType A set of Standard Shapes used as an aid to the board 0-n
assembler by defining those boards in a panel that did not
pass inspection or electrical test. The fiducial shap
positioned near each board in the assembly pan rray an
covered over to signify that the board is defectiye.

GlobalFiducial PadType A set of Standard Shapes used in the descripti 0-n
arrangement or positioning of a group of feature on n v
individual board, assembly, or panel

GoodPan¢lMark PadType A single Standard Shape used to ine\a p nNhe all 0-n
boards on the panel are good. The fi ial is S|t|one once
on the panel and enables re/du.c@ ini ctian

LocalFidugial PadType A set of fiducials (usually/a pair) used inthe description and 0-n
arrangement of features related to a specific onent on a
board, assembly, orpa aide)in the
Iocatiormitionin rocess.

4.4.5 FirmwareGroup

The Fi f mwar eGr oup substitutio e description element for the fjrmware

that deflnes the data to rough the Ref Des element of a pprticular

Bom t em The information chedFi r mvar e element or as a rgference

to the| firmware\_ whij and identified with an “id” |in the

Di cti onar yFi

ar eGr oup substitution group
\ -1 FirmwareGraup
CachedFirmware
FirmwareRef
Attrlbute/ Att |butel Description Occur-
Element|Name t Type rence
CachedFifrmware | CachedFirmwar An element that identifies the firmware needed for a partlcular 0-n
vapU bUIII}JUIIUIIL III lIIU DIII UI IVIdI.UIIdI IIIU IIIIUIIIIdlIUII Ib III d
hexEncodeBi nary format.
FirmwareRef FirmwareType An element that references CachedFi r nwar e stored in the 0-n

Di cti onaryFi r mvar e through the callout of the firmware
“ig?

4.4.6

FontD

ef

The Font Def substitution group consists of the description of a font that is different than the

standard Helvetica and which is contained in the Di cti onaryFont.

Fonts in the dictionary

have an “id” which is called out when a Font Ref is instantiated. Font Ref is used by the
element Text, which is called for in Si | kScr een and Assenbl yDr awi ng. Text can also be
substituted whenever a UserPrimtive, User Shape or Feature is called for. See
Table 11.
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Table 11 — Font Def substitution group

=1L FontDef
FontDefEmbedded
FontDefExternal

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
FontDefEmbedded | FontDef A description of a font using individual characters that are 0-n
Embedded defined in accordance with the Gl yph element and are
Type contained in the Di ct i onar yFont . Fonts must be predefined
and may not be instantiated as part of the data in the file.
FontDefE xternal EontDeaf A rafarance to an axtarnal fant dascrintion thrauah thg— 0-n

ExternalType

remain

unavailg
Resourg

represe
identifyi

4.4.7

The Li

eDescGr oup substitution specifie
any fedture that require initi
Pol ylijne and Set el

e Locator" (URL)
ntation of their primary access mechani
hg the resource by name or by, s

LineDescGroup

refers to the subset (of

t resource.

instantiated

s the LineW dt h and Li neEnd character
. descriptions are a part of the QU
SFhe pstitution is also

uired to

'location"), rather than

istics of
tline,
by the

substitution group Si | eNwhich or Arc) Line, OQutline and Polyline. See
Table 1.
Q{KI 12< scGr oup substitution group
\)— [ LineDescGroup
LineDesc
<\ LineDescRef
Attriblte/ tribut Description Occur-
Element e le t Type rence
LineDesc ineDescType An element that identifies the Li neEnd and Li neW dt h 0-n
characteristics
LineDescRef LineDescRef A reference to a Li neDesc that is contained in the 0-n
Type Di cti onaryLi neDesc and identified by its unique “id”. The
units for the dictionary are defined and must be consistent
with the units of the CadHeader when referenced from the
Ecad section.
4.4.8 PolyStep

The Pol yst ep substitution consists of defining either a Li ne or an Ar ¢ as the continuation
of a Pol yl i ne or Pol ygon description. The location information is interpreted as being the
point to which the curve (Arc), or segment (Li ne) is drawn. The substitution may take place
anywhere within the file where the elements Pol yl i ne and Qutli ne occur. This action
includes the dictionaries where graphic descriptions are predefined. The Unit s of measure
must be consistent with the Uni t s parameter of the three dictionaries where this substitution
can take place; Di cti onaryStandard, DictionaryUser, and DictionaryFont. See
Table 13.
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Table 13 — Pol yst ep substitution group
(23 PolyStep
PalyStepCurve
PalyStepSegment
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
PolyStepCurve PolyStepCurve | The continuation of the linear description of a Pol yl i ne or 0-n
Type Pol ygon if the next portion to be defined is an arc. The end
point of the arc is defined as well as the location of the
radius. Count er Cl ockwi se is the default direction
PolyStep$egment—TPutyStep Fhecontimuatiomrof thetimear descriptiomofa Potyrrmeor 0-n
SegmentType Pol ygon if the next portion to be defined is a ling [segmen
The end point of the line is defined. N\
4.4.9 Simple
The Si pl e substitution consists of defining an Ar c, yline. The
Si npl g substitution is called for in the Df xMeasur emeft , Sl ot elements.
Si mpl ¢l is also identified as a UserPrimtive, re and the four
elemenfs may be substituted when called for in cohju those descriptiong. When
predefined in the Di cti onaryUser, or Dictio must match those of
the dictijonary. See Table 14.
Table 14 — Sinp
Attribute/ Description Occur-
Element|Name rence
S
Arc Ar Ar ¢ elements are curves (defined by three sets of 0-n
ordirfates: start X, startyY,endX, endY and
cent er X, cent er Y. The width of the arc is applied when
>he arc is instantiated or predefined.
Line Li ype Li ne elements are individual line segments. The | i neW dt h 0-n
x and | i neEnd conditions are defined when the line is
instantiated or pre-defined. The | i neEnd default is ROUND.
Outline Wype Qutl i ne has Pol ygon and Li neDesc as children elements. 0-n
The characteristics of the Pol ygon must be a closed shape.
The Ir‘n’\inf of nrigin of the ehnlna is identified as the Q:0
coordinate. The element includes the start of the polygon
definition (Pol yBegi n) and the appropriate number of
PolySteps to complete the closed shape. The | i neW dt h is
defined at a time when the Qut | i ne is instantiated or
predefined.
Polyline PolylineType The Pol yl i ne element consists of a series of lines that 0-n
define a particular grouping configuration. These line
segments do NOT result in a closed shape, however they can
be pre-defined and re-used as needed. The | i neW dt h and
I'i neEnd of the Pol yl i ne are defined at the time the
Pol yl i ne is instantiated or predefined.
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4.4.10 StandardPrimitive

There are sixteen Standard Primitives defined in the 61182-2-X structure. Any of the primitive
shapes may be a candidate for substitution when St andardPrim ti ve is called for in the
schema. The names of the various shapes indicate their type; each has its attributes that
identify the physical requirements. Any St andar dPri m ti ve may be predefined, provided a
unique “id”, and contained in the Di cti onarySt andard. All StandardPrim tive shapes
are developed in accordance with their description requirements in the preferred orientation of
this standard. See Table 15.

Table 15 — Standard primitive substitution group

= D StarmarderimitTe
Butterfly
Circle

Cankaur
Diarnond
Daruk

Ellipse
Hexagon
Maire
Octagon

(3 [ (I3 [ (9 [T (9 (T (79 [0

af ] Y e

Attribute/ Attribute/ Occur-
Element|Name %me t Type rence
Butterfly @ly pe A prifnitive shage (either ROUND or SQUARE) that has two 0-n
uadrants of the Cartesian coordinate system removed (0° to
902 ° to 270°).

Circle ircleTy er shape that defines a round object where the 0-n
circular shape consists of a diameter.

Contour Co rlype } closed primitive shape that has as its children a polygon 0-n

and optional cutout(s) The sequence of connected edges that
form the polygon may be straight or circular.

its horizontal center to its vertical center. The lines converge
into a point both horizontally and vertically. The overall
description of the shape is controlled by the width (distance
ot Y 1 H W AY ot . + lat (ot ot
voTtwoeTTr voruodal PUIIIl} arnuinre IIUIyIIl \L‘IOlGIIlJU UTIWTTITT

horizontal point).

Diamond %ﬂﬁ{e A primitive shape with four equal sides that are extended from 0-n

Donut DonutType A round, square, hexagon, or octagon shaped primitive 0-n
consisting of an outer diamer and inner diameter that define
physical characteristics of the donut.

Ellipse EllipseType An elliptical primitive shape that follows the standard ellipse 0-n
characteristics and is defined by a width and height
dimension, establishing the overall limits of the feature.

Hexagon HexagonType A six-sided primitive shape with all sides being equal in 0-n
length and with all angles between adjacent sides being
equal. The orientation of the Hexagon is with one of its points
facing North. Only the dimension across the points is
required.
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Moire MoireType A series of circles, each consisting of a smaller diameter than 0-n
the previous.The details of the Moi r e is defined by the
number of rings, their center line spacing, and the ring width.
The pattern may also contain a crosshair representing its
point of origin. Restrictions apply so that ri ngW dt h is
smaller than ri ngGap.

Octagon OctagonType An eight-sided primitive shape with all sides being equal in 0-n
length and with all angles between adjacent sides being
equal. The orientation of the Oct agon is with one of its points
facing north. Only the dimension across the points is
required.

Oval OvalType A rectangular primitive shape with a complete radius (180° 0-n
arc) at each end. The limits of the feature are controlled by
the length and width of the oval across the outer extremities.

RectCenter RectCenterType | The characteristics of a rectangle defined by a width and 0-n

origin and is used to locate the Rect Cent €¥ .
Rect Cent er with the width and height/eq{a \

RectChan RectChamType 0-n
RectCorngr RectCornerType 0-n
left cornér™A Sq
Rect Cot nerthat.i
equal.
RectRound RectRoundType 0-n
dimensions. All corners (or
(\ ust be identical in size.
Thermal ThermalRype 0-n

S

Triangle TM e i}»@osceles triangular shape that has two equal 0-n
I n base. The feature is defined by a base and height
/\ dimensjon

4.4.11

The St substitution group permits the substitution of any of the Stjandard
Primtfve( ysh in accordance with their individual descriptions. A predefined
St andar«dPri m ti ve may also be instantiated by its unique “i d” when the fepture is
contain i it ; i fctionary
predefined primitive, the Uni t s must match. See Table 16.
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Table 16 — StandardShape substitution group

=] standardshape
+ [ standardPrimitive
StandardPrimitiveref

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Standard ABSTRACT A substitution group that permits the substitution of the 0-n
Primitive St andar dPri m ti ve element with any of the sixteen
standard primitive types.
StandardPrimitive| StandardPrimitiv | A reference to a predefined St andar dPri m ti ve, contained 0-n
Ref e in the Di ctionaryPrimtive. The reference is by its
RefType unique “id”. The units of the referenced predefined primiti
and the Ecad section where it is to be instantiat ust
match. (\
4.4.12 | UserPrimitive
The User Pri mi ti ve substitution group consists of any si ic.feature (Arc,| Line,
Qutline or Polyline), as well as text or User User Speci al
elemenf is a collection of Feat ures (which are a petmitted\ graphics used in the
61182-2-X file). User Speci al permits the definjtio ial targets, [drawing
formats| or other graphics needed by a p UserPrimtives [can be
predefined, assigned a unique ‘i the > Di cti onaryUsef. The
Di ctionaryUser defines the Uni t s\ us ic shapes. See Table 17.
Attribute/ \Qar' te/ Description Occur-
Element|Name Elemen rence
Simple STRACT A substjtution consists of defining an Arc, Line, Outline 0-n
or_Pofl yl i ne. The Si npl e substitution is called for in the
schema in Df xMeasur ement, G yph, and Sl ot elements
>nd may be defined in any other graphics.
N\
Text TextType The text element defines text strings, fonts, and the bounding 0-n
x box containing the text. Also included are Xform to position,
mirror or rotate the text.
UserSpedial Wcial The User Speci al element has all the capabilities allowed by 0-n
Type the standard. The characteristic uses the substitution group
“Feature” and may develop any combination of graphical
shapes.

4.4.13 UserShape

The User Shape substitution group permits the substitution of any of the UserPrinmitive
shapes in accordance with their individual descriptions. A predefined UserPri m tive may
also be instantiated by its unique “id” when the feature is contained in the Di cti onaryUser .
When a reference is made to the dictionary predefined primitive, the Uni t s must match. See

Table 18.
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Table 18 — UserShape substitution group

-1E3 sershape
+ |:| dsetPrimitive
IserPrimitiveRef

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
UserPrimitive ABSTRACT A substitution group that occurs in the 61182-2-X schema and 0-n
permits the substitution of the User Pri mi ti ve element with
any of the user primitive description or types.
UserPrimitiveRef UserPrimitive A reference to a predefined User Pri m ti ve, contained in 0-n
Rprvpp the Di ct i r\nf.\ryl lsor The rofaerence is h\JI its ||niq||r“~i»d"
The units of the referenced predefined primitive and the Ecad
section where it is to be instantiated must match
TN
5 Content
The Cont ent sub-element provides the information aboutthe e I[EC 61/182-2-X
file. Sei Table 19. The Cont ent schema identifie adth of information in
the fil The Content sub-elements the Functi gnMode,
St epsli st Ref, Layer sDescRef, B in the file, plus six
Dictiongries: Di cti onaryStandard, i Cti Di cti onarlyFont,
Di ctionaryLi neDesc, Dictionary I"ctN ryFi rmaare.

qualifiedtameTwpe

\( + nctionMc-deE
EunctionModeTvpe
+ StepListRef
qualifiediameTvpe
+ LayerDescRef

+ BomRef %
qualifiediameTvpe

+ AviRef %
qualifiediameTvpe

+ Content o * DictionaryStandard

ConkentTvpe DictionaryStandard Tvpe

* DictionaryUser
DictionaryUser Type

* DictionaryFont g
DictionaryFontType

* DictionaryLineDesc g
DictionaryLineDescType

* DictionaryColor
DictionaryColorType

g &6 6 0 6le e 6 6 &

* DictionaryFirmware
DictionaryFirmaareType
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Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Content ContentType The Cont ent element defines the function of the file, and 11
references the major sections of the product description
(i.e. Step, Layer, Bom and Avl). In addition, there are six
dictionaries indicated in Content that would contain the pre-
descibed information needed for the file details.
FunctionMode FunctionModeT The function that the file is intended to perform between 1-1
ype trading partners.
StepListRef qualifiedNameT | A reference to all the St epLi st s that are included in the 1-n
ype 61182-2-X file.
LayerDeb.’RUII quaiil’iudNamuT I‘\ IUIUIUIIL;E lU dll I.IIE Ldyb‘lLIblb l.lldl. dlc |||b|uueu II 118} 1'n
ype IPC-61182-2-X file. s\
BomRef qualifiedNameT | A reference to all the BonDat a included in f||e 0-n
ype may be several Bomelements.
AvIRef qualifiedNameT | A reference to the Avl portion of the fi i 0-1
ype the approved vendor list for all items, conta
BonmDat a
DictionaryStandard | Dictionary An element that contains substi 0-1
StandardType using predefined descrip
identified by the 61182
user for reuse in the file.
DictionaryUser DictionaryUser nta % stithtign group information 0-1
Type scriptions of\user primitives identified by
ndard and described by the user for reuse
DictionaryFont DictionaryFont An element that contains substitution group information 0-1
Type regar ing fagnt™d scrl tions as’predefined Glyphs or
renges to ernal JRN’s for character sets that differ
from e elve a st@nd rd.
DictionaryLineDesc | DictioparyLi eme tcont ins substitution group information 0-1
DescTyp using line d n criteria, predefined by the user for
reuse in the f|
DictionaryColor \Dyz?i Color\ [+ Anyelem nt\th/at contains substitution group information 0-1
using.colot description criteria, predefined by the user for
M&\'I the file.
DictionaryFirmware \Aa,efl/ement that contains substitution group information 0-1
pe using firmware description criteria, predefined by the user
for reuse in the file.
51 G
The Fu ere are

five valig'walues for the mode attribute. These are:

FULL - everything in the IEC 61182-2 standard job is included

DESIGN (IEC 61182-2-1) — file carries mostly Design start or complete description
FABRICATION (IEC 61182-2-2) — file carries mostly Fabrication information
ASSEMBLY (IEC 61182-2-3) — file carries mostly Assembly information

TEST (IEC 61182-2-4) — file carries mostly testing information for bare board or assembly
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Table 20 - File segmentation and function apportionment
Name Full Design Fabrication Assembly Test
1 2 3 1 2 3 1 2 3 1 2 3
Hierarchical layer/stack v N Y N N N N N N N N N N
instance files
Hierarchical conductor Y N Y N N N N N N N N N N
routing files
BOM (Components and v v Y v Y v Y v Y v N v Y
Materials)
AVL (_Components and v N v v N v v v v v | N Y
Materials) /
Componeft Packages y |y |y |y [N N]VY]|VY Y/ﬁ Y Rl\ Yy | v
Land Pattrns vy Ny [y [Ny e AL NN |y
Device Ddscriptions vy |y |y |y | n| NN o] \ \Q N |y
Component Descriptions Y Y Y Y N N N \( K \( y> Y Y
Soldermagk; Solder Q
Paste Legend Layers Y o = Y Y Y \\\¥ Y> Y Y Y
Drilling anld Routing
Layers Y N N Y Y g /7Y ¥ \Y/ Y Y Y Y
Documentation Layers y |y | v |y A \ /Y/ yNy |y [ vy [} | vy
Net List y | v | v W vy [y [y [Ny
Outer Cogper Layers Y N N Y \ ?\ Y Y Y Y Y Y
Inner Laygrs Y N N Y(« Y \( Y N Y Y N N Y
Miscellangous Image \\g
Layers Y< N /W\ Y \> Y N Y Y N Y Y
. N

DFX Analysis N Yo \\ Y /Y Y Y Y Y Y Y Y
Each Flincti on@% egcific p\poz defined for the industry. The FunctijpnMode
elemenf has three g e first /s node, which can be the enumerated strings of
DESIG , TEST and FULL. In many instances, the| testing
function| is alread b i ication and assembly modes consisting of barg board
testing {or fabrication, a cuit testing for assembly. Nevertheless, there are timg¢s when
companje i UtS e testing activity. Therefore it is important to identify the
various |
In order|{to define additional granularity, Functi onMode has a second attribute, | evel , that
defines [the 'data complexity needed for each of the mode condition. The attribute | eyel is a
positive|integer however only the numbers 1, 2 or 3 are presently allowed since eagh mode

has only three levels. When identifying FULL as the mode, the level should be set at 1. The

levels encompass their own file details in order to identify that they are associated
individual mode. Thus, the required file content for level 1 of the DESIGN mode is
same as a level 1 for the ASSEMBLY mode.

with an
not the

The Functi onMode element has a third attribute. The attribute is conment which, as string
data, permits the users of the 61182-2-X file to enhance the Functi onMode descriptions

with additional information. See Table 21.
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5.1.1 FULL mode

The FULL mode identifier incorporates a total of fifteen functions. Each function is
represented and available in the file. The order of the details in the file is not significant as
several elements may be used to address any given function. Hierarchical padstack and route
information reflects original design intent that may be altered in the representation of the
flattened fabrication data. For FABRICATION and ASSEMBLY, flattened data shall be used.

5.1.2 DESIGN mode

The DESI GN mode consists of three levels of complexity. Each level performs a different
function consisting of an original design starting from scratch to completed design that had
already[been converied to manufacturing data, or a completed design that is~siill in the CAD
format dtructure.

5.1.3 FABRICATION mode
The FABRI CATI ON mode consists of three levels of complexity: pscribes

information in a layered format, from very simplistic data ustomer has
dictated

5.1.4 | ASSEMBLY mode

The AS$EMBLY mode consists of three » b ¢ hcept of
more ¢ i well as
external copper layers. In its most co i embly information describes the
component approved vendor listing for aliases™ane stitution in sufficient detail td ensure
proper dssembly.

5.1.5 TEST mode

The Tept mode consist hree_leyelsNof complexity. Each level describes a [specific
function| for testing info bde, the
data depcribes i there is
information on voltage
conditio

5.2 F

The IEQ I evel
attributg [ the file

content

The | exel  attribute consists of a Innqifi\/p infpgpr and identifies r‘nmplpxity with regpect to
the characteristics for mode-DESIGN, mode-FABRICATION, mode-ASSEMBLY, and mode-
TEXT. A mode-FULL consists of all the elements for an 61182-2 file and has only one (1)
level value. For all other modes, the | evel attribute relates to the type of mode and is
apportioned as one of three levels.
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Table 21 — Content — FunctionMode

+ FunctionMode [' mnde% 0 level q # comment
FunctionModeType modeType pDSltweInteger sErin

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
FunctionMode FunctionMode The function that the file is intended to perform between 1-1
Type trading partners.
mode modeType Defines type of mode that the file is intended to serve. 1-1
level positivelnteger | A numerical value of 1, 2, or 3 used to define the cowxny 1-1
of the mode.
comment string Any appropriate comment to help clarify the |nt<\éd Lte\ 0-1
the file.

5.2.1 FULL Mode Level 1

The FULL mode level 1 requirements are shown as follo sent the

most complete state possible.

ng the
, hon-pad
| buried,
design.

Layer Stack: Instances of multilayer structure\ a
charactgristics that exist at a particular omt ingludi
descrip{ :
blind, a

Condug ( es used
to intergonnect electronlc C VAT igi i ture file

Bom: Bill of Matenl info ; , in sufficient detail, the cormponent
descripfions of p as well>as the materials used for board fabfication,
assembly, and te

Avl: An S ordingly
by the b abri i board assembler to reflect the materials and components used
in the fi i -

hic and
ption.

Compo
mechan

dttern so

: i chanical
components The mformatlon is through a reference to the individual land for each pin of a
device. Land patterns are for reference only to provide a grouping of lands related to a
particular component.

Device Descriptions: Device characterization including the electronic or electromechanical
part number, as well as its value, tolerance, and pin ID consisting of a name and function.

Component Descriptions: Consists of the components and their instances on the electronic
assembly, including a reference to a specific land pattern, a component package style, and a
device if the component is electronic.

Masking Layer: Images for soldermask on external layers of a printed circuit board (top and
bottom) as well as legend marking to be incorporated on top of soldermask material.
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Drilling Routing: Information on hole forming, either through mechanical drilling, laser
ablation, or chemical mechanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.

Net List: A list of physical nets that includes the physical net points, the location, side, as
well as additional information required for bare board electrical testing.

Outer Conductive: External copper geometries and features used for electronic probing or
component attachment. They may be defined as positive or negative.

Inner Lpyers: Image description for innerlayers of multilayered PCB’s detcription
indicatep the conductive pattern as well as plated-through holes con lpyerset.
These dharacteristics are also used to describe embedded passive Ja

Image Layers: Miscellaneous image layers that may be extra i ing CAD
system that provide supplementary details for either printed sircuit icati printed
circuit board assembly processes and testing.

Analysis: Any of the CAD data can have Design ses run
against|it. The results of these are referenced in th

5.2.2 Design Levels

The Design Level requirements have a‘variety S ation is
identified by its node and | evel i inati riptions
starting|with Design Leve Desi clauses
show the content of ea hen the
elemenfs that represerit 5sembly
file struftures, the informes k : ' can be
used fgr analy j ever ASSEMBLY and FABRICATION elemenpts take
preced

5.2.2.1

This lev ] al OEM design as was used to lay out a PCB from the design
schematic s 3, and component information. The characteristics rgpresent
designir taking OEM input and developing the board. Design |Level 1
requireme s follows:

Bom: Bill ‘of Mater information that describes, in sufficient detail, the component
descripfions” of the printed board, as well as the materials used for board fabfication,

assembly, and test.

Component Packages: Physical outlines of mechanical dimensions for electronic and
mechanical components and their relation to their logical net description.

Device Descriptions: Device characterization including the electronic or electromechanical
part number, as well as its value, tolerance, and pin ID consisting of a name and function.

Component Descriptions: Consists of the components and their instances on the electronic
assembly, including a reference to a specific land pattern, a component package style, and a
device if the component is electronic.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.
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Net List: A list of logical nets that includes the physical net points of the components, the
location, side, as well as additional information required for bare board electrical testing.

Analysis: Any of the CAD data can have Design for Manufacturing processes run against it.
The results of these are referenced in the Analysis element.

5.2.2.2 Design Level 2

This level provides information that is used to modify an existing design using the original
CAD data information since the changes impact the electrical characteristics that should be
maintained. The characteristics represent modifying a design where the Fabrication and
Assembly file has been archived by the OEM. Design Level 2 requirements are shown as
follows:

Layer Stack: Instances of multilayer structure at a single ng the
charactgristics that exist at a particular point including land description or re pon-pad

description or reference, thermal connections or reference, a buried,
blind, apd microvias). LayerStacks are for reference to the con design.
Condugtor Route: Original CAD data files describing es used
to interg¢onnect electronic components in accordance ture file

and component library descriptions.

Bom: Bill of Material information icient detail, the component
descriptions of the printed board, a 3 aterials) used for board fabrication,
assembly, and test.

Avl: An|approved vendor ljs i the OEM and modified accprdingly
by the Board fabricator and the a to reflect the materials and components used
in the final electronic a 1

of mechanical dimensions for electropic and
and their relation to their logical net descr|ption.

Compohent Pa es;
mechanfcal com

Land Patterns: C ) used on outer layers that are grouped into a pdttern so
that th it uhting pins (IO’s) of electronic or electromeghanical
compon through a reference to the individual land for each pin of a

device. reference only to provide a grouping of lands related to a
particul®

Device iptions: Device characterization including the electronic or electromeghanical
part nur as its value, tolerance, and pin ID consisting of a name and funct|on.

Component Descriptions: Consists of the components and their instances on the electronic
assembly, including a reference to a specific land pattern, a component package style, and a
device if the component is electronic.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.

Net List: A list of physical nets that includes the physical net points, the location, side, as
well as additional information required for bare board electrical testing.

Image Layers: Miscellaneous image layers that may be extracted from the originating CAD
system that provide supplementary details for either printed circuit board fabrication or printed
circuit board assembly processes and testing.
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Analysis: Any of the CAD data can have Design for Manufacturing processes run against it.
The results of these are referenced in the Anal ysi s element.

5.2.2.3 Design Level 3

This information is used to modify an existing or archived design where the original
hierarchical information was not maintained or may not be compatible with the design system.
The characteristics represent modifying a design using the original CAD data information
since the changes impact the electrical characteristics that should be maintained. Design
Level 3 requirements are shown as follows:

Bom: Bill of Material information that describes, in sufficient detail, the component
descripfions of the printed board, as well as the maierials used for board iabfication,
assembly, and test.

Avl: An|approved vendor list for each item as defined by the OEM
by the hoard fabricator and the board assembler to reflect the
in the final electronic assembly.

Componhent Packages: Physical outlines of mechani inme electropic and
mechanjical components, their pins, (lands), and their/relation\totheir logical net descr|ption.

Land Patterns: Combinations of lands used on oute grouped into a pdttern so
that they coincide with the moun ghic or electromeg¢hanical
components. The information is throug S e individual land for each pin of a
device. e ) i a—grouping of lands related to a

Device |Descriptions: D i ling the electronic or electromeg¢hanical
part number, as well as D consisting of a name and funct|on.

Compohent De
assembly, inclu
device i

mponents and their instances on the electronic
land pattern, a component package styl¢, and a

Maskin
bottom)

mask on external layers of a printed circuit board (top and
ng to be incorporated on top of soldermask material.

Drilling ingi A ytion on hole forming, either through mechanical drilling, laser
ablation i chanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and othef details

Net List: A list of physical nets that includes the physical net points, the location, side, as
well as additional information required for bare board electrical testing.

Outer Conductive: External copper geometries and features used for electronic probing or
component attachment. They may be defined as positive or negative.

Inner Layers: Image description for innerlayers of multilayered PCB’s where the description
indicates the conductive pattern as well as plated-through holes contained within a layerset.
These characteristics are also used to describe embedded passive layers.

Image Layers: Miscellaneous image layers that may be extracted from the originating CAD
system that provide supplementary details for either printed circuit board fabrication or printed
circuit board assembly processes and testing.
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Analysis: Any of the CAD data can have Design for Manufacturing processes run against it.
The results of these are referenced in the Anal ysi s element.

5.2.3 Fabrication Levels

The Fabrication Level requirements have a variety of element combinations. Each
combination is identified by its node and | evel in combination. There are three Fabrication
Level descriptions starting with Fabrication Level 1, Fabrication Level 2 and Fabrication
Level 3. The following sections show the content of each of the three fabrication levels.

5.2.3.1 Fabrication Level 1

This inf
no elec brication
Gerber
informati
instructi .
represehnt smgle or double sided boards, built to docu ion. bricati Level 1
requirements are shown as follows:

Bom: Bill of Material information that describes hponent
rication,

assembly, and test.

Masking Layer: Images for soldermask on. e [ ircui top and
bottom)|as well as legend marking to be"i '

Drilling| Routing:
ablation], or chemical mec

ing, laser

Documentation LayersxIn r details
necessgry to comilete the fu y.
Outer Gonductive: Externa ] etries and features used for electronic prgbing or
compon 3 ' \ i

Inner Lpyers: Im for innerlayers of multilayered PCB’s where the degcription
indicatep t ) i as well as plated-through holes contained within a lpyerset.
These dgharacteri also used to describe embedded passive layers.

Analysils: f the \CAD data can have Design for Manufacturing processes run against it.

The reslplts, of' these-are referenced in the Anal ysi s element.

5.2.3.2 Fabrication Level 2

This information represents single, double-sided, or multilayer PCB’s where electrical
connectivity or performance data is included. This replaces the PCB Gerber and IEC 61182-7.
This level presents the fabrication print notes and material construction information in a
machine-readable ASCII file format. The boards defined may include buried and blind vias
with electrical opens and shorts testing and complete stack up definition. Fabrication Level 2
requirements are shown as follows:

Bom: Bill of Material information that describes, in sufficient detail, the component
descriptions of the printed board, as well as the materials used for board fabrication,
assembly, and test.
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Avl: An approved vendor list for each item as defined by the OEM and modified accordingly
by the board fabricator and the board assembler to reflect the materials and components used
in the final electronic assembly.

Masking Layer: Images for soldermask on external layers of a printed circuit board (top and
bottom) as well as legend marking to be incorporated on top of soldermask material.

Drilling Routing: Information on hole forming, either through mechanical drilling, laser
ablation, or chemical mechanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.

Net Lisk: A list of physical nets that includes the physical net point i side, as

Inner Lhpyers: Image description for innerlayers of cription
indicate pyerset.
These dharacteristics are also used to describe ¢

Image Layers: Miscellaneous image st e iginatihg CAD
system that provide supplementary detai i ireui icati printed
circuit

Analys dainst it.
The res

5.2.3.3

This in Tectrical
connectivity, perfo ile level
replace bnts the
fabricat SCII file
format. sent complex printed boards intended to perform g circuit
function|. complete description of core, prepreg and soinetimes
reinforcen : ation'Level 3 requirements are shown as follows:

Bom: Bill ©f information that describes, in sufficient detail, the component

descripllions of the “printed board, as well as the materials used for board fabfication,
assembly—and-test:

Avl: An approved vendor list for each item as defined by the OEM and modified accordingly
by the board fabricator and the board assembler to reflect the materials and components used
in the final electronic assembly.

Component Packages: Physical outlines of mechanical dimensions for electronic and
mechanical components and their relation to their logical net description.

Land Patterns: Combinations of lands used on outer layers that are grouped into a pattern so
that they coincide with the mounting pins (IO’s) of electronic or electromechanical
components. The information is through a reference to the individual land for each pin of a
device. Land patterns are for reference only to provide a grouping of lands related to a
particular component.
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Masking Layer: Images for soldermask on external layers of a printed circuit board (top and
bottom) as well as legend marking to be incorporated on top of soldermask material.

Drilling Routing: Information on hole forming, either through mechanical drilling, laser
ablation, or chemical mechanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.

Net List: A list of physical nets that includes the physical net points, the location, side, as
well as additional information required for bare board electrical testing.

Outer (tonductive: External copper geometries and features used for.electronic prc])bing or

componjent attachment. They may be defined as positive or negative.

Inner Lpyers: Image description for innerlayers of multilayered 3 Ecription
indicates the conductive pattern as well as plated-through hole baing ithi pyerset.
These gharacteristics are also used to describe embedde S bacitive)
material layers.

Image Layers: Miscellaneous image layers that ma ing CAD

system fhat provide supplementary details for ei printed
circuit board assembly processes and e

Analysils: Any of the CAD data can have Desi i dainst it.
The resllts of these are referenced in e

5.24 Assembly Leve

The Asgembly Level require i of element combinations. Each compination
is identified by _its 3 y in combination. There are three Apsembly
Level d scriptior@? { evel 1, Assembly Level 2 and Assemblyy [Level 3.
The follpwing sec ' - of each of the three assembly levels

5.2.41

se assembly. There is no Design for Manufacturing (DFM)
y assembly functions. Parts are provided on a consjgnment
ed Vendor List (AVL) is still required that includes the part|[number
of partsl|in i erit. There is no analysis of the data to improve the design. There are
ices. The requirements are to build to print. Assembly |[Level 1

requiremenis.are shown as follows:

Bom: Bill of Material information that describes, in sufficient detail, the component
descriptions of the printed board, assembly, and test information.

Avl: An approved vendor list for each item as defined by the OEM and modified accordingly
by the board fabricator and the board assembler to reflect the materials and components used
in the final electronic assembly.

Component Packages: Physical outlines of mechanical dimensions for electronic and
mechanical components, their pins, (lands), and their relation to their logical net description.

Component Descriptions: Consists of the components and their instances on the electronic
assembly, including a reference to a component package style, and a Bom item.

Masking Layer: Images for soldermask on external layers of a printed circuit board (top and
bottom) as well as legend marking to be incorporated on top of soldermask material.
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Drilling Routing: Information on hole forming, either through mechanical drilling, laser
ablation, or chemical mechanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.

Outer Conductive: External copper geometries and features used for electronic probing or
component attachment. They may be defined as positive or negative.

Analysis: Any of the CAD data can have Design for Manufacturing processes run against it.
The results of these are referenced in the Anal ysi s element.

5.2.4.2 Assembly Level 2

The infprmation provided represents assemblies that are to be/b . rts are
procurefl by Electronic Manufacturing Services (EMS) companies. 1 i DFM
analysig, Automated Optical Inspection (AOI), and Flying prgbe-testing. Level 2
requirements are shown as follows:

Bom: Bill of Material information that describes
descripfions of the printed board, as well as the
assembly, and test.

hponent
Fication,

Avl: An|approved vendor list for each_item a ordingly
by the board fabricator and the board as ; aterials and components used
in the fipal electronic assembly.

dimensions for electrohic and
elation to their logical net descr|ption.

Compopent Packages:
mechanfical components,

Land Patterns: Comb of lands_used on outer layers that are grouped into a pdttern so
that they coin ‘ e ounting\ pins (I0’s) of electronic or electromeg¢hanical
componjents. The\informe ugh\a reference to the individual land for each pin of a
device. |Land patte C érence only to provide a grouping of lands related to a

particular compo

Compo ipti : sists of the components and their instances on the electronic
assembly;including arenceé to a component package style, and a Bom item.

Maskin oL ges for soldermask on external layers of a printed circuit board (top and
bottom) S end marking to be incorporated on top of soldermask material.

Drilling

. ; g, laser
ablation, or chemical mechanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.

Net List: A list of physical nets that includes the physical net points, the location, side, as
well as additional information required for bare board electrical testing.

Outer Conductive: External copper geometries and features used for electronic probing or
component attachment. They may be defined as positive or negative.

Inner Layers: Image description for innerlayers of multilayered PCB’s where the description
indicates the conductive pattern as well as plated-through holes contained within a layerset.
These characteristics are also used to describe embedded passive layers.
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Image Layers: Miscellaneous image layers that may be extracted from the originating CAD
system that provide supplementary details for either printed circuit board fabrication or printed
circuit board assembly processes and testing.

Analysis: Any of the CAD data can have Design for Manufacturing processes run against it.
The results of these are referenced in the Anal ysi s element.

5.24.3 Assembly Level 3

This level of information represents a full service assembly process. This includes full Design
for Excellence (DFX) and customer feed back. Procurement of parts is required as well as an
analysis of component substitution. Customer contact provides design improvement

recommlendations. Full _testing, Including In-circuit, automatic opiic (AQI),
Automatic X-ray Inspection (AXI), functional testing and some stress ing is a
part of this level. DFA can include assignment of parts to specific maghi Level 3
requirements are shown as follows.

Bom: Bill of Material information that describes, in suf nponent
descripfions of the printed board, as well as the matefia Fication,
assembly, and test.

Avl: An ordingly
by the b eflect erials and components used
in the fipal electronic assembly.

Compohent Packages: hic and
mechanjcal components, their pins, ( ption.
Land Patterns: Combinations\of/lands.us uter tayers that are grouped into a pgttern so
that they coincide wi (I’s) of electronic or electromeghanical
components. The information\is thkough~a\reference to the individual land for each pin of a
device. |Land patternsiare fo to provide a grouping of lands related to a
particular comp.

Device |Descriptijo vicexcharacterization including the electronic or electromeg¢hanical
part nur olefance, and pin ID consisting of a name and funct|on.
Compohe ipti : Consists of the components and their instances on the electronic
assemb}y, i ding-a reference to a component package style, and a Bom item.

Maskin : es for soldermask on external layers of a printed circuit board (top and
bottom)|asg’ well as legend marking to be incorporated on top of soldermask material.

Drilling Routing: Information on hole forming, either through mechanical drilling, laser
ablation, or chemical mechanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and other details
necessary to complete the full disclosure of the printed board structure and/or assembly.

Net List: A list of physical nets that includes the physical net points, the location, side, as
well as additional information required for bare board electrical testing.

Outer Conductive: External copper geometries and features used for electronic probing or
component attachment. They may be defined as positive or negative.
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Inner Layers: Image description for innerlayers of multilayered PCB’s where the description
indicates the conductive pattern as well as plated-through holes contained within a layerset.
These characteristics are also used to describe embedded passive layers.

Image Layers: Miscellaneous image layers that may be extracted from the originating CAD
system that provide supplementary details for either printed circuit board fabrication or printed
circuit board assembly processes and testing.

Analysis: Any of the CAD data can have Design for Manufacturing processes run against it.
The results of these are referenced in the Anal ysi s element.

5.2.5 _TestlLevels

TheTest Level requirements have a variety of element combinations: combifjation is

identified by its node and | evel in combination. There are three riptions
starting|with Test Level 1, Test Level 2 and Test Level 3. The fo pow the
content|of each of the three test levels.
5.2.5.1 Test Level 1

rd onl es Opens and| shorts,

This inlormation provides testing of the bare bo
impedamce control and dielectric withstanding voltage ings el 1 requirements are
shown 3s follows:

Masking Layer: Images for solderma top and

bottom)|as well as legend marking to be incorpora s soldermask material.

ation on hole f ith through mechanical drilling, laser
i e rela ip of the conductor routing layer.

Drilling
ablation

Documg e ails for finishes, tolerances, and othef details
necessgry to co@ | » L printed board structure and/or assembly.

Net Lis C includes the physical net points, the location, pide, as
well as gdditionalinfo equi for bare board electrical testing.

: Ao
ts of thes

AD data can have Design for Manufacturing processes run against it.

The resjl referenced in the Anal ysi s element.

5.2.5.2

Testtevel2

The information provided includes capability for inspection, manual or using automated
equipment such as AOIl and AXI. It does not include electrical testing. Test Level 2
requirements are shown as follows:

Bom: Bill of Material information that describes, in sufficient detail, the component
descriptions of the printed board, as well as the materials used for board fabrication,
assembly, and test.

Component Packages: Physical outlines of mechanical dimensions for electronic and
mechanical components, their pins, (lands), and their relation to their logical net description.
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Land Patterns: Combinations of lands used on outer layers that are grouped into a pattern so
that they coincide with the mounting pins (IO’s) of electronic or electromechanical
components. The information is through a reference to the individual land for each pin of a
device. Land patterns are for reference only to provide a grouping of lands related to a
particular component.

Component Descriptions: Consists of the components and their instances on the electronic
assembly, including a reference to a component package style, and a Bom item.

Masking Layer: Images for soldermask on external layers of a printed circuit board (top and
bottom) as well as legend marking to be incorporated on top of soldermask material.

Drilling| Routing: Information on hole forming, either through mechanical drilling, laser
ablation|, or chemical mechanism and the relationship of the conductor{routinglayens

Documentation Layers: Information on the details for finishes [ details
necess3gry to complete the full disclosure of the printed board struct y.

Outer Gonductive: External copper geometries and fe S S ronic probing or
component attachment. They may be defined as positi adi

Image Layers: Miscellaneous image layers tha hg CAD
system that provide supplementary d printed
circuit bpoard assembly processes and

Analysis: Any of the CAD data can h ainst it.
The resllts of these are referenced in

5.2.5.3 Test Level

The infgrmation ila nctional
testing 'equiren@ ' nts are
shown 3s follows:

Bom: that describes, in sufficient detail, the component

descriptions 0 inte ard, as well as the materials used for board fabyication,
assemb

Avl: An ndar tist for each item as defined by the OEM and modified acclordingly
by the b icator and the board assembler to reflect the materials and components used

in the fipnal.electronic assembly.

Component Packages: Physical outlines of mechanical dimensions for electronic and
mechanical components, their pins, (lands), and their relation to their logical net description.

Land Patterns: Combinations of lands used on outer layers that are grouped into a pattern so
that they coincide with the mounting pins (IO’s) of electronic or electromechanical
components. The information is through a reference to the individual land for each pin of a
device. Land patterns are for reference only to provide a grouping of lands related to a
particular component.

Device Descriptions: Device characterization including the electronic or electromechanical
part number, as well as its value, tolerance, and pin ID consisting of a name and function.

Component Descriptions: Consists of the components and their instances on the electronic
assembly, including a reference to a component package style, and a Bom item.
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Masking Layer: Images for soldermask on external layers of a printed circuit board (top and

bottom) as well as legend marking to be incorporated on top of soldermask material.

Drilling Routing: Information on hole forming, either through mechanical drilling, laser

ablation, or chemical mechanism and the relationship of the conductor routing layer.

Documentation Layers: Information on the details for finishes, tolerances, and other details

necessary to complete the full disclosure of the printed board structure and/or assemb

ly.

Net List: A list of physical nets that includes the physical net points, the location, side, as

well as additional information required for bare board electrical testing.

Outer Gonductive: External copper geometries and features used for

lectrohic prc])bing or

componjent attachment. They may be defined as positive or negative.
Inner Lpyers: Image description for innerlayers of multilayered Ecription
indicatep the conductive pattern as well as plated-through ho baing ithi pyerset.
These dharacteristics are also used to describe embedded passive |
Image Layers: Miscellaneous image layers that ma ing CAD
system that provide supplementary details for either/pri printed
circuit bpoard assembly processes and testing.
Analysis: Any of the CAD data can he ainst it.
The resllts of these are referenced in the
5.3 Content: StepListRef
St epLilst Ref references™he ha S d in the description of the Printed Circuit
Assemblly (PCA) itself. i [ iC St ep is often step and repeated {nested)
inside g larger step ) ) -panel). This array step can be further nested into
another| step (c cti ) e Ecad element always contains at lgast one
St ep, but may contaj ic ones and others nesting previous steps.
The St i F it appears in the Cont ent s schema, references|the job
St eplLi S 3 s thesSt eps that are included in the 61182-2 file. All the graphical
data of i dgcated inside St eps that can be nested inside eagh other
(PCB/Sy etc.). Steps are referenced in the Content |schema
(St epsli i fi edNane that relates to the details in the Ecad schemd.
Table 22 — Content — StepListRef
*+ SteplListRef
qualifiedMameType
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
StepListRef qualifiedName A list of the names of the existing steps contained within the 1-1
Type file. This feature is a method of checking completeness in file
transfer.

5.4 Content: LayerDescRef

Layer s, as the name implies, are sheets of two-dimensional data that, when laid on top of
each other, create the Printed Circuit Assembly (unpopulated PCB and components). The
Layer element appears in the 61182-2 file as a sub-element of the Layer Desc element.



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

- 48 - 61182-2 O IEC:2006(E)

The Layer DescRef element, as it appears in the Cont ent s schema, references a job’s
Layer Desc names included in the 61182-2 file. See Table 23

Table 23 — Content — LayerDescRef

* | ayerDescRef
qualifiediameType

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
LayerDescRef qualifiedName A list of the names of the existing layer descriptions contained 1-1
Type within the file. This feature is a method of checking
completeness in file tfransfer

5.5 Content: BomRef

The BOW section describes the Bill of Materials for the board.
the diffgrent components, materials, mechanical parts, or progtam d in the
electronic product. Components are arranged by the OENDes\ g ternate;
materials for board fabrication or component attachment™are a ra ' ropriate
identifief. Each part number has a list of attributes andi i i various
specificluses or locations on the electronic product, € i i

st of all

Each BpmRef element, as it appea of the
potentidlly many Bom categories an y in the
61182-9 file. See Table 24.
Table 4-@% “Bg
Vi
N \KﬂmRe %
[\/\ Eréa' ie Tvpe
Attribute/ tribute/ \) Description Occur-
Element|Name le 9Q Type rence
BomRef qualifiedN e}y\ AN }\Q,O'ﬁl items that are arranged by the category 0-n
p description contained as an attribute of each Bomltem, i.e.,
CFRICAL | PROGRAMMABLE | MECHANICAL |
MATERIAL.
>his feature identifies the specific number of Bomltems as
well as the category to which they pertain, and is a method of
checking completeness in file transfer.

O
5.6 Contmf

The Avl—section describes the Approved Vendor Lists for the materials used to fabricate the
board and the assembly. The BOM (bill of material) lists include all the different components
to be used on the board, arranged by their appropriate part number, and material used to
fabricate the board arranged by the part number of the material. There are also BOMs for the
material used that are consumed by the fabrication and assembly processes. Each BOM has
a corresponding list of approved vendors if the customer wishes to restrict the components
and materials used for the electronic assembly to a specific supplier(s). There shall be only
one Avl section in a 61182-2 file. It shall provide the names of each of the approved
suppliers and shall correlate them with the BOM that contains the material/component
descriptions.

The Avl is used by the customer, the fabricator and the assembler to coordinate the
relationship with the bills of materials described in the 61182-2 file. See Table 25.
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Table 25 — Content — AviIRef

* AviRef %
qualifiedMameTvpe
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
AvIRef qualifiedName A reference to the single Approved Vendor List for all the 0-1
Type suppliers identified and the total number in the 61182-2 file.
This feature is a method of checking completeness in file
transfer.

5.7 Content: DictionaryStandard

The Di ¢t i onar ySt andar d is intended to provide lookup informatio i tandard
Primitives. The Di cti onar ySt andar d is maintained as part of a iuti chema.
The intgnt is to have graphic descriptions available that are idetifi i eristics
and a specific name (id). They may be reused throughout th 2 i e hame
(id) of ja StandardPrimtive must be unique within d. See
Table 26.

-
qualifiedMameTvpe

+ Dictionaryst K_ Wdard o + StandardPrimitive
DctlunaryStandardT?ﬁ& B @\Eﬁtﬁf ani = E &

Attripute/ ttribute/ \) Description Occur-
Element Name El nei Type rence

DictionaryStandard | Dictiona A \mt/that contains substitution group information using 0-1
t rdType redefirped descriptions of standard primitives identified by the
8 standard and described by the user for reuse in the
file.
units Ty //&n enumerated string that may be one of the following: 1-1

(\ MILLIMETER | MICRON | INCH.

EntryStandar M}efard An element that establishes the individual characteristic 0-n
Typ associated with a StandardPrimitive substitution shape that

has been identified by the user of the 61182-2 file.

Id qualifiedName | The unique qualified name description assigned as an id for 1-1
Fype any-StamdardPrimtTve for XMtE-Schemasubstitution:
StandardPrimitive ABSTRACT Any standard primitive that is part of the substitution group 1-n

that permits the substitution of the St andar dShape element.

The organization of the Di ctionaryStandard is accomplished in accordance with the
substitution group description criteria. The St andar dPri mi ti ve description may be any of
sixteen standard shapes according to the specific characteristics identified in the following
paragraphs. The St andar dPri mi ti veRef function is used in the body of the 61182-2 file
when a specific StandardPrinitive has been predefined, assigned a name, and the
unique “id” is referenced in the file. This feature permits the use of either a predefined
St andar dPri m tive, or defining the details of a St andar dPri m ti ve within the file. The
description in the file must contain all the features of a particular primitive shape under the
rules of the particular shape definition.
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StandardPrimitive: Butterfly

A Butterfly is a StandardPri m tive shape that may have the external periphery either
round or square with two quadrants of the Cartesian coordinate system removed (0 to 90° and
180 to 270°). The round shape is defined by its diameter; the square shape is defined by an
equal side dimension. The Butterfly is positioned by its point of origin, which is at the
center of the Butterfly. See Table 27.

Table 27 — StandardPrimitive — Butterfly

+ Butterfly # ghape é @[ # diameter d # gside '%
Butterﬂl:."“;rpu \_buttul :::;rShupuT;rpu o Tt |Nu\=|ut;1'uDuub=uT;r|_ﬂu i / L1 |un&|‘u\=|ut;vu UblETYpE
- 1

Attribute/ Attribute/ Description N \ Occur-
Element|Name Element Type /\ “ rence
Butterfly ButterflyType A primitive shape (either ROUND or SQUARE) that has_t 1-1
quadrants of the Cartesian coordinate sys emaovedx(0 to™90°
and 180 to 270°).
shape butterflyShape The inner and outer shapes are neé&% RE: 1-1
T
ype ROUND: The inner and out esare i
SQUARE: The inner and joute RecetCenterDef
with height and widtv,a( equal.
diameter nonNegative The diapeter applies, to the ci cuI@tterﬂ and is the outer 0-1
DoubleType bound of the butterfly.
side nonNegative The width along the X-axisyand t?1\e~he'tg/ht along the y-axis of a 0-1
DoubleType square.
tiona Standard units = "MILLIMETER">
ryStandard>
<EntryStandard id = "Butterfly1">
<Butterfly shape = "ROUND" diameter = "$.2"/>

</EntryStandard>
<EntryStandard id = "Butterfly2">
<Butterfly shape = "SQUARE" side = "1.8"

</EntryStandard>
</DictionaryStandard>

@
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5.7.2 StandardPrimitive: Circle

A Circle is a StandardPrinm tive shape that defines a circle by the diameter of the
circle. The point of origin is the center of a circle. See Table 28

Table 28 — StandardPrimitive — Circle

* Circle [' diameter I%
CircleType nonkegativeloubleType

Attribute/ Attribute/ Description Occur-
Elemeng-Name——FElementFype 7 rence
Circle CircleType An embedded element that defines a circular sh consist}rx 0-n
of a diameter. (\
diameter nonNegative The diameter of the circle. 0-n
DoubleType
=
5.7.3 | StandardPri
The Cgnt our en bnce of
connected edge ge can be straight or circular. The pol ygon is a
closed shape whose . This same characteristic is also true for ¢ut out,
which r efial inside the polygon shape. The coordinateg of the
pol ygo hseguent cutouts are defined relative to the local coprdinate
system igi The point of origin may be a centroid of the pol ygom or one
of the c : e 0/lQcoordinate. This is the point used to place the pol ygpn or to
rotate tH age. A Qut uses the same coordinates. See Table 29.
Table 29 — StandardPrimitive — Contour
¥ PolyBegin [ix q [r;,- 'ﬂ
* powgonE PolyBeqinType . double double
PolygonType + PolyStep =

+ Contour &l

R » PolvBeginE 'i X ' ¥
+ Cutout - PalvBeginType double dauble

PolygonType + PolyStep -
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Attribute/
Element Name

Attribute/
Element Type

Description

Occur-
rence

Contour

ContourType

A sequence of connected edges that form a polygon. An edge
can be straight or circular.

1-1

Polygon

PolygonType

A closed shape whose edges do not cross, the coordinates of
which are defined relative to the local coordinate system of
the polygon.

1-1

PolyBegin

PolyBeginType

The Pol yBegi n element defines the starting point of the
polygon.

1-1

X

double

The X starting point of the first polygon edge.

1-1

y

dauble

The Y starting point of the first polygon edge

1-1

PolyStep

ABSTRACT

The Pol ySt ep element is a substitution group t
circular (Pol ySt epCur ve) or straight line

pol yst ep direction may be clockwise or c
which must be consistent when any Ar
one of the Pol ySt ep elements. Strai

segments must not cross. The final. X and final
must match those of the Pol yBedi n“elemen signi
the shape is closed.

1-n

Cutout

CutoutType

A polygon closed shape dohot cross, which
adopts the coordinates of the origi olyg however
mate, iaNthl the original polygon

represents the abse
shape. zee\

PolyBegirn

PolyBeginType

The PolyBegi n“element defines hﬁ‘e/st rting point of the
polygon.

1-1

X

double

The X starting poirh\{f\@ fir\QQ)ongon edge.

1-1

y

double

1-1

PolyStep

ABSTRA

"

7

\\he shape is closed.

The Y st rtiné\p&\{oft ewolygon edge.
\reu) .

ontinuation of the polygon. The

ion may be clockwise or counterclockwise
sistent when any Ar c description is used as
St ep elements. Straight or curved line

st not cross. The final X and final Y coordinate

m those of the Pol yBegi n element to signify that

<DictionaryStandard units = "MILLIMETER">
</EntryStandard>
<EntryStandard id = "Contour1">
<Contour>
<Polygon>

<PolyBegin x = "0.00" y = "0.00"/>
<PolyStepSegment x = "0.00" y = "7.00"/>
<PolyStepSegment x = "-8.00" y = "7.00"/>
<PolyStepCurve x = "-15.00" y = "0.00" center

PolyBegin

centerY = "0.00"/>
<PolyStepSegment x = "0.00" y = "0.00"/>
</Polygon>
</Contour>
</EntryStandard>
</DictionaryStandard>

= ".8.00"
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Cutout PolyBegin .
<EntryStandard id = "Contour2">
<Contour>
<Polygon>
ArG <PolyBegin x = "0.00" y = "0.00"/>
Centers <PolyStepSegment x = "-14.00" y = "0.00"/>
. <PolyStepCurve x = "-3.00" y = "3.00" centerX = "-14.00"
° centerY = "3.00" clockwise = "TRUE"/>
- <PolyStepSegment x = "-17.00" y = "7.00"/>
~—H <PolyStepSegment x = "0.00" y = "7.00"/>
<PolyStepSegment x = "0.00" y = "0.00"/>
</Polygon>
<Cutout>
<PolyBegin x = "-10.00" y = "5.00"/>
<PolyStepSegment x = "-13.00" y = "5.00"/>
<PolyStepSegment x = "-13.00" y ="3.00"/>
<PolyStepCurve x = "-10.00" y =/"3.00™centerX|= "-11.50"
centerY = "3.00"/>
<PolyStepSegment x = "-10.Q0" y =("5:00'/>
</Cutout>
</Contour>
</EntryStandard> (\
5.7.4 StandardPrimitive: Diamond
A Di ampnd is a 4-sided St andardPrim tive shape

are always equal. A height and a width d|men3|

the outl

defining
ign along

the posjtive y-axis and the point that\is e same
process| is used to draw the other three maining
quadrants. The Di anond is positioned jon. See
Table 30.
0- S itive — Diamond
@% ‘%;?@ ] s
DiarmondT e ativeDoubleType nonkegativeDoublaType
Attriute/ |bu Description Occur-
Element Name Typ rence
Diamond i pr|m|t|ve shape with four equal sides that are extended from 1-1
its horizontal center to its vertical center. The lines converge
into a point both horizontally and vertically. The overall
description of the shape is controlled by the width (distance
\ between vertical point) and the height (distance between
horizontal point).
width Mgative The length of the diamond along, and centered on, the x-axis. 1-1
DoubleType
height nonNegative The length of the diamond along, and centered on, the y-axis. 1-1
DoubleType
W <EntryStandard id = "Diamond1">
- - <Diamond width = "10.40" height = "6.20"/>

</EntryStandard>
<EntryStandard id = "Diamond2">

<Diamond width = "6.00" height = "8.60"/>
</EntryStandard>
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Donut

A Donut is a StandardPri m ti ve shape composed of two concentric identical shapes. The
shapes are the same but of different sizes with the outer diameter (OD) being larger than the
inner diameter (ID). The shapes must be identical and may be square, round, hexagonal, or
octagonal. The center of a Donut is also the point of origin of the primitive. The hexagonal
and octagonal shapes are defined with a point of the shape facing the North direction. See

Table 31.
Table 31 — StandardPrimitive — Donut
* Donut— ter '%
DonubType donutshapeType nonkeqativeboubleType n:nnNega' elioolleType
- /
Attribute/ Attribute/ Description \Qccur-rence

Element Name

Element Type

Donut DonutType A round, square, hexagon, or octagon. ha c nS| tln 1-1
outer diamer and inner dlameter that define p
characteristics of the donut.
shape donutShape i 1-1
Type
outerDianpeter nonNegative 1-1
DoubleTyp
H — The point-to-point measurement on the x-axis of
he hexagon that forms the outer boundary of the donut.
OCTAGON - The point-to-point measurement on the x-axis of
\}19 octagon that forms the outer boundary of the donut.
innerDiamete The inner boundary of the filled region. The meaning based on 1-1

donutShape :

ROUND - The diameter of the circle is the inner boundary of
the donut. The center of the circle is at the origin of the donut.

SQUARE - The width along the x-axis and height along the y-

axis of a sguare at the inner hnllnr{nry of the donut. The

center of the square is at the origin.

HEXAGON - The point-to-point measurement on the x-axis of
the hexagon that forms the inner boundary of the donut.

OCTAGON - the point-to-point measurement on the x-axis of
the octagon that forms the inner boundary of the donut.

od

<EntryStandard id = "Donut1">

</EntryStandard>
<EntryStandard id = "Donut2">

</EntryStandard>

<Donut shape = "ROUND" outerDiameter = "6.8" innerDiameter = "4.8"/>

<Donut shape = "ROUND" outerDiameter = "8.6" innerDiameter = "7.4"/>
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od

<EntryStandard id = "Donut3">

l15.0ll/>
</EntryStandard>
<EntryStandard id = "Donut4">

"6.20"/>
</EntryStandard>

<Donut shape = "SQUARE" outerDiameter = "6.8" innerDiameter =

<Donut shape = "SQUARE" outerDiameter = "8.20" innerDiameter =

od

<EntryStandard id = "Donut5">

"10.20"/>

<Donut shape = "HEXAGON" outerDiameter = "12.40" innerDiameter =

</EntryStandard>
<EntryStandard id = "Donut6">
<Donut shape = "HEXAGON" outerDi
"8.00"/>
</EntryStandard>

brDiameter =

od

rDiameter =

erDiameter =

5.7.6

The El
charact
position
Table 32

Table 32 — StandardPrimitive — Ellipse

ellipse
pse is

\Y y
* Ellipse - la- width 4 r height Eﬂ
ElipseType nonMegativeloubleType nonMegativeDoubleType
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Ellipse EllipseType An elliptical shape that follows the standard ellipse 1-1
characteristics and is defined by a width and height
dimension, establishing the overall limits of the feature.
width nonNegative The height of the ellipse on the y-axis. 1-1
DoubleType
height nonNegative The width of the ellipse on the x-axis. 1-1
DoubleType
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<EntryStandard id = "Ellipse1">

<Ellipse width = "12.60" height = "6.20"/>
</EntryStandard>
<EntryStandard id = "Ellipse2">

<Ellipse width = "6.20" height = "12.60"/>
</EntryStandard>
<EntryStandard id = "Ellipse3">

<Ellipse width = "14.80" height = "4.20"/>
</EntryStandard>
<EntryStandard id = "Ellipse4">

<Ellipse width = "10.60" height = "14.20"/>
</EntryStandard>

5.7.7

A Hexa

length 4

StandardPrimitive: Hexagon

jon is a six-sided St andar dPri ni ti ve shape with each o

equal in
h of the
imension

is requifed and that is the length across the points. Rot at i.on\is accp g Xform
at the time the hexagon is instantiated. See Table 33.
Table 33 — StandardPrimi
+ Hexagoné an h JT\/ I%
HexagonType theeDaubl VOE
Attriute/ Attribute/ Description Occur-
Element Name Element Type (\ rence
Hexagon HexagonType i imitive shape,with all sides being equal and 0-1
hich is gth (L) across the points. The
positi of e>ectagon/is in accordance with one of the points
faci
length onlNegative len ttheen any two opposing corner points of the 1-1
\Qo I/i e hexagon.
A o \/ <EntryStandard id = "Hexagon1">
. <Hexagon length = "12.8"/>
</EntryStandard>
<EntryStandard id = "Hexagon2">
<Hexagon length = "11.8"/>
</EntryStandard>
<EntryStandard id = "Hexagon3">
<Hexagon length = "10.8"/>
</EntryStandard>
<EntryStandard id = "hexagon4">
<Hexagon length = "9.8"/>
' </EntryStandard>
5.7.8 StandardPrimitive: Moire

The Moire is a primitive shape that consists of a series of circles each with a smaller
diameter. The Moi re is used as an assist in image registration. The Moire may be only
circles or may also contain a crosshair line to assist in human acknowledgement of moiré
alignment. The shape is defined by the number of rings, their center line spacing and the ring
line width. The line spacing must be larger than the line width. The crosshair lines can also be
described. The Moi r e pattern is positioned using its point of origin which is the center of the
ring pattern. See Table 34.
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Table 34 — StandardPrimitive — Moire

+ Moire
MoireType

s

# ringWidth @

nonMeqgativeDoubleType

[0 ringGap
nonkegativeDoublaType

| : g |

nonMegativelnkeger

ringNumber

;

s

# lineLength # lineAngle

e § @

[0 diameter
- nonkegativeDoubleType

@{o linewidth
nonhlegativeboubleType

nonflegativeboubleType angleTvpe
Attribute/ Attribute/ Description Occur-rence
Element Name Element Type
Moire MoireType A series of circles, each consisting of a smaller diameter 1-1
the shape of which is defined by the number of rings,
their center line spacing, and the ring width. The pattern
may also contain a crosshair representing its point of
OTigim: 7
diameter nonNegative The diameter of the center of the outermost circle 1-1
DoubleType
ringWidth nonNegative The width of the line used for each circle. 1-1
DoubleType N
ringGap nonNegative The gap between circle lines as i M 1-1
DoubleType dimension between the cen
location. The gap between ter|
than the ri ngW dt h
between individual rings.
ringNumbjer nonNegative The number of ri A\)/ /\\ 1-1
Integer &
N
lineWidth nonNegative The linewidth used to d velM crosshair across the 0-1
DoubleType moiré. The default is 0.
lineLengt nonNegative TheTength of the'ine for both the horizontal and vertical 0-1
DoubleType cr ss-he?fif\
lineAngle angleType he ng%gich e\c{osshair may be rotated. 0-1
Rotation is ys_counter-clockwise. The default is 0°
A and can>be oriented up to 90°.
ntryStandard id = "Moire1">
Ring Gap ire diameter = "8.4" ringWidth = "0.3" ringGap = "0.6" ringNumber = "5"
lineWidth = "0.3" lineLength = "8.2" lineAngle = "0"/>
ntryStandard>
N <EntryStandard id = "Moire2">
\ \ <Moire diameter = "6.0" ringWidth = "0.2" ringGap = "0.4" ringNumber = "4"
: . lineWidth = "0.2" lineLength = "5.8" lineAngle = "45"/>
Ring Width . W\ > </EntryStandard>
-l
[
i
Line Width
B E—

d

5.7.9

An Oct agon

StandardPrimitive: Octagon

is an eight-sided St andardPri m ti ve shape with each of the sides being

equal in length and with all angles between adjacent sides also being equal. The orientation
of the Oct agon is in accordance with one of its points facing the North direction. Only one
dimension is required and that is the length across the points. Rot ati on is accomplished
using Xf or mat the time the Oct agon is instanced. See Table 35



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

— 58 —

Table 35 — StandardPrimitive — Octagon

61182-2 O IEC:2006(E)

* Octagon [' length I%
OctagonType nonkeqativeboubleType
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Octagon OctagonType An eight-sided primitive shape with all sides being equal and 0-1
which is defined by the length (L) across the points. The
position of the octagon is in accordance with one of its points
facing north.
length nonNegative The length (L) between any two opposing corner points of the 0-1
DoubleType octagon.
5.7.10 | StandardPrimitive: Oval
An Oval| is a StandardP b radius

(180° afc) at e
attributg

centered on both the height an

ined by a width attribute and & height

d width

dimensipns. The center ngle is the point of origin of the shape. The
rectangle is defi f x-axis and y-axis relative to the local coprdinate
system.| Rotation\ig” g rigin. The Oval is defined with the radius|located
along the y-axis si ends of the oval shaped rectangle is always pqual to
Y2 the height. See'T
36 — StandardPrimitive — Oval
N
2\ \)
*\Ewél\l% [' width '% [. height '%
; Type nonMegativeloublaType nonMegativeloubleType
Attripute/ Attribute/ Description Occur-
Elemenlt‘N'Erh'e_—EreTh'ém Type rence
Oval OvalType A rectangle defined by a width and height attribute with the 1-1
center of the rectangle being centered on both the height and
width dimensions.
width nonNegative The length of the rectangle about the x-axis. 1-1
DoubleType
height nonNegative The length of the rectangle about the y-axis. It is an error to 1-1

DoubleType

define a height greater than the width.
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W

<EntryStandard id = "Oval1">

<Oval width = "10.6" height = "6.4"/>
</EntryStandard>
<EntryStandard id = "Oval2">

<Oval width = "8.4" height = "8.4"/>
</EntryStandard>
<EntryStandard id = "Oval3">

<Oval width = "16.4" height = "5.6"/>

</EntryStandard>
<EntryStandard id = "Oval4">

<Oval width = "14.8" height = "6.8"/>
</EntryStandard>

5.7.11 | StandardPrimitive: RectCenter

A Rect
hei ght
dimensi

system.
square §

See Tabhle 37.

Table 37 - St?wrd%i\;

brdinate
esent a
t equal.

* RectCenter dth W [' height I%
RectCenterType eqativel WOE niontegativeboubleTvpe -
Attriute/ Attribute/ scription Occur-
Element Name Element Type rence
RectCenter RectCenter The asbw rectangle defined by a width and 1-1
N \gis; ension consistent with a horizontal position on the
riesian coordipate system
(3
width M i gthaf the rectangle about the x-axis. 1-1
Do\
height on W\Th\elﬂéth of the rectangle about the y-axis. 1-1
ubleT

e

<EntryStandard id = "RectangleC1">
<RectCenter width = "16.8" height = "4

</EntryStandard>

<EntryStandard id = "RectangleC2">
<RectCenter width = "6.4" height = "13

</EntryStandard>

<EntryStandard id = "RectangleC3">

A4">

.8"/>

nd 4>

<RgctCenter width ="10 4" hnighf =
</EntryStandard>

<EntryStandard id = "RectangleSquare1">
<RectCenter width = "8.4" height = "8.4"/>

</EntryStandard>

<EntryStandard id = "RectangleSquare2">
<RectCenter width = "10.0" height = "10.0"/>

</EntryStandard>

<EntryStandard id = "RectangleSquare3">
<RectCenter width = "4.8" height = "4.8"/>

</EntryStandard>
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5.7.12 StandardPrimitive: RectCham

A Rect Cham is a StandardPrim tive shape that defines a rectangle with chamfered
corners. The base rectangle is defined by a wi dt h attribute and a hei ght attribute with the
center of the rectangle being centered on both the height and width dimensions. The center of
the Rect Cham rectangle is the point of origin of the shape. The rectangle is defined with
edges parallel to the x-axis and y-axis relative to the local coordinate system. Rotation is
about the point of origin. The Rect Cham is also used to represent a square shape with
chamfered corners. The characteristics of the square would be to have the width and height
equal. See Table 38.

Table 38 — StandardPrimitive —RectCham

/
1

1
[0 width 4 [0 height % l. chamfer /™ @{\\L{Jp erRight#
+ Rectd hamE nonMegativeDoubleType noniegativeloubleType nonkegativeDonkleType biokean
Recttham1lype @{ # upperLeft # @{ ® lowerlLeft # @{ # l[owerRight

boolsan boolean boolean

Element Name Element Type rence

Attribute/ Attribute/ Descrlptl n \\/ Occur-

RectChan RectChamType ser 1-1

width nonNegative The length of the réctangle ab ut@xam 1-1
DoubleType

height nonNegative The length ef the\tectang aboMams. 1-1
DoubleType

chamfer nonNegative \s\ag?corner that defines 4 points 1-1
DoubleTyp ints along the height. The corners are
points’at each corner. The resulting
ways cut at 45°relative to the local coordinate
/> fine the value of chamfer to be greater than
upperRight boolean M er right corner (1). 0-1

upperLeft Q/o&g}s\ \Qw upﬁer left corner (2). 0-1

lowerLeft bB({IeQQ The lower left corner (3). 0-1

lowerRigHt b%%n\ /fhe lower right corner (4). 0-1

2 N\’\\ > 1 <EntryStandard id = "ChamferedRect1">
gy L i i

<RectCham width = "12.6" height = "8.4" chamfer = "2.0" yipperLeft =
DN "TRUE" lowerRight = "TRUE"/>
C) </EntryStandard>
\@ <EntryStandard id = "ChamferedRect2">
= RectCham—width—=—"40-6"height=—"62"—chamfer—=—"2-:0"" upperRight
= "TRUE" upperLeft = "TRUE" lowerLeft = "TRUE" lowerRight =

"TRUE"/>
</EntryStandard>

2 W 1 <EntryStandard id = "ChamferedSquare1">

B = <RectCham width = "8.4" height = "8.4" chamfer = "2.0" upperRight =

"TRUE" lowerLeft = "TRUE"/>
</EntryStandard>
<EntryStandard id = "ChamferedSquare2">
h <RectCham width = "6.6" height = "6.6" chamfer = "1.8" upperRight =
% "TRUE" upperLeft = "TRUE" lowerLeft = "TRUE" lowerRight = "TRUE"/>

</EntryStandard>



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

61182-2 O IEC:2006(E) - 61—

5.7.13 StandardPrimitive: RectCorner

A Rect Corner is a StandardPrim tive shape that defines a rectangle. The element
describes the lower left and upper right corners of the rectangle. The point of origin of a
Rect Cor ner rectangle is (0, 0). This can be coincident with attribute | ower Left X and
| ower LeftY, the lower left corner of the rectangle, but there is no requirement for that
location to be at (0, 0). The rectangle is defined with edges parallel to the x-axis and y-axis
relative to the local coordinate system. Rotation is about the point of origin, not about the
lower left or upper right corners. See Table 39.

Table 39 — StandardPrimitive — RectCorner

* Rect(orner [' lowerlLeftX 4 r IowerLeftYl% [' upper ghtx le upperRi
RectCornefType double double double Houble

"

Attribute/ Attribute / Description [Occur-
Element|Name Element Type /] rence

a rectangle consistent with a horizo
Cartesian coordinate system.

RectCorngr RectCornerType | A constraining rectangular area (bounBﬂg\N esa‘Q(}s> 1-1
osition“on th

lowerLeft double The lower left hand x dimension of\the ctangu r a\e/a 1-1
encompassing the text.

lowerLeft double The lower left hand \e\/sl% of the restangular area 1-1
encomp/a@s\ng the

upperRightX double The upper rig d x imension of the the rectangular area 1-1
encompas ing t

upperRightY double The uppgr rlght han Imension of the rectangular area 1-1
encomp ssm texi
\Q Standard id = "CorneredRectangle1">

<RectCorner lowerLeftX = "0.0" lowerLeftY § "0.0"
upperRightX = "12.6" upperRightY = "§.8"/>
</EntryStandard>
<EntryStandard id = "CorneredRectangle2">
<RectCorner lowerLeftX = "-6.4" lowerLeftY F "-3.2"
upperRightX = "6.4" upperRightY = "3.p"/>

</EntryStandard>
Lower lef{ XY
per right XY <EntryStandard id = "CorneredSquare1">
<RectCorner lowerLeftX = "0.0" lowerLeftY =|"0.0"
) upperRightX = "8.4" upperRightY = "8.4"/>
) </EntryStandard>
<EntryStandard id = "CorneredSquare2">
<RectCornerlowerleftX="-46" lowerLeftY 3 "-4.6"
upperRightX = "4.6" upperRightY = "4.6"/>
</EntryStandard>

Lower left XY
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5.7.14 StandardPrimitive: RectRound

61182-2 O IEC:2006(E)

A Rect Round is a St andardPri m ti ve shape that defines a rectangle with radius corners.
The base rectangle is defined by a width attribute and a height attribute with the center of the
rectangle being centered on both the height and width dimensions. The center of the
Rect Round rectangle is the point of origin of the shape. The rectangle is defined with edges
parallel to the x-axis and y-axis relative to the local coordinate system. Rotation is about the
point of origin. The Rect Round is also used to represent a square shape with rounded
corners. The characteristics of the square would be to have the width and height equal. See

Table 40.

Table 40 — StandardPrimitive — RectRound

[
1
® width % [0 height % [0 radius m # upperrig
+ RectR :nund[ nonklegativeboubleType nonhegativeDoubleType nb(ﬁat eDoubl boolean
Bl e @{0 upperLeft# @0 IowerLeﬂ# @{0 Iower
boolean boolean boolean
Attribute/ Attribute/ Descriptio Occurrence
Element|Name Element Type \
N
RectRound RectRoundType A rectangle with one or mofe corn rotnded. The user has 1-1
the option to define any of th rners.as*containing the
radius as well as the radiuse d'menS|o s. All'carners (or
opportun)\es for corper nt|c in size
width nonNegative The length of\th rectan le about t \"re)x- 1-1
DoubleType
height nonNegative The Ien [¢) the r out the y-axis. 1-1
DoubleType
radius nonNegative me Mhe four corners of the 1-1
DoubleType r ctang is a orto define a radius that is greater than
A the helg t Walue or? e width value.
upperRight boolean[ The\@kﬂg corner (1). 0-1
upperLeft, %o%n > Th up\s\le cerner (2). 0-1
lowerLeft boote e Nr left corner (3). 0-1
lowerRight bgo/ég}\ The Io%r right corner (4). 0-1
2 (\ Vb\ \ 1 <EntryStandard id = "RoundedDshape1">
i <RectRound width = "10.2" height = "6.4" raflius = "3.2"

</EntryStandard>

upperRight = "TRUE" lowerRight = "TRUE"/3

<EntryStandard id = "RoundedDshape2">

</EntryStandard>

<RectRound width = "4.8" height = "4.8" radius = "2.4"
upperRight = "TRUE" lowerRight = "TRUE"/>
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5.7.15 StandardPrimitive: Thermal

A Thermal is a StandardPrim tive shape that historically was used to remove material
from a plane, conductive filled area or around a plated through hole. The Ther mal shapes
include square, round, hexagonal, or octagonal, and have varying numbers of spokes. The
center of a thermal is the point of origin of the primitive.

A spokeless thermal can be used for non-functional lands on an innerlayer plane, where the

land is not connected to the plane. IEC 61182-2 defines these using the Ther mal

element

with a spoke count of zero. These are similar to a Donut except that they remove material.
Many thermal primitive configurations can be generated using different spoke numbers and
end types. See Table 41.

Table 41 — StandardPrimitive —Thermal <\( (_\
<
[0 shape % [0 outerDiameter % [0 inm;r/.\.ﬁéa‘;L te\ Méount
+ ThermaIE thermalShapeType nonkegativeDoubleType nonMegativebaublaType spokeColinfTyvpe
ThermalTyps do gap I% [o spokeStartAngle%\ \ \\
nonhegativeDoubleType angleTwpe
SO
Attributg/ Attribute/ Descripti QA Occur-rence
Element Name Element Type
/N
Thermal ThermalType A primitive shape consisti g\eﬁi{tp}er of ROUND, SaU/ARE, 1-1
HEXAGON, or OCTA igyrati hat ines the
removal of materi ane®rc uctive fill area in
accordanceno the.shape attribtte \description.
shape thermalShape thermahOnhe'of ROUND | SQUARE | 1-1
Type
nout ) es are like Circle.
< ner'and outef shapes are like RectCenter with
each shape being equal.
er and outer shapes are like Hexagon.
er and outer shapes are like Octagon.
outerDiameter nonhé ti ary of the filled region. The meaning based on 1-1
Dou pe
:The diameter of the circle is the outer boundary of the
thermal. The center of the circle is at the origin of the thermal.
ARE: The width along the x-axis and the height along the
y-axis of a square at the inner boundary of the thermal. The
center of the square is at the origin.
HEXAGON: The point-to-point measurement (L) on the x-axis of
the hexagon that forms the outer boundary of the thermal.
OCTAGON: The point-to-point (L) measurement on the x-axis of
the-octagon-thatforms-the-outerboundaryof-the-thermak
innerDiameter nonNegative The inner boundary of the filled region. The meaning based on 1-1

DoubleType

the shape attribute:

ROUND: The diameter of the circle is the inner boundary of the
thermal. The center of the circle is at the origin of the thermal.

SQUARE: The width along the x-axis and the height along the
y-axis of a square at the inner boundary of the thermal The
center of the square is at the origin.

HEXAGON: The point-to-point measurement on the x-axis of the
hexagon that forms the inner boundary of the thermal.

OCTAGON: The point-to-point measurement on the x-axis of the
octagon that forms the inner boundary of the thermal.
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spokeCount spokeCount The number of cutouts allowed in the inner and outer shapes. 0-1
T
ype ROUND: must be 0, 2, 3, or 4 (the default is 4)
SQUARE: must be 0, 2, or 4 (the default is 4)
HEXAGON: must be 0, 2, or 3 (the default is 3)
OCTAGON: must be 0, 2, or 4 (the default is 4)
If the spokeCount is defined as 0 (zero), the other three
optional parameters do not apply. The spokeless thermal has a
shape like a donut shape.
gap nonNegative The minimum distance between the sides of a spoke cut. The 0-1
DoubleType default value is the i nner Di anmet er subtracted from the
out er Di anet er.
spokeStartApgle angleType The angle in counterclockwise direction from the x-axis at whieh 1-1
the first spoke is cut. The default angle is 45° coun lockwise
from the x-axis.

od

<EntryStandard id = "ThermalRound1">
<Thermal shape = "ROUND" outerDi
spokeCount = "4" gap ="2.0" s
</EntryStandard>
<EntryStandard id = "Thermal
<Thermal shape =

rDiapneter = "6.0."

meter = "8.0"

od

od

EntryStandard id = "ThermalHex1">

spokeCount = "4" gap = "2.0" spokeStartAngle = "45.00"/>

</EntryStandard>
<EntryStandard id = "ThermalHex2">

</EntryStandard>

<Thermal shape = "HEXAGON" outerDiameter = "12.0" ini
"8.0" spokeCount = "4" gap = "2.0" spokeStartAngle = "45.00"/>

<THermal shape = "HEXAGON" outerDiameter = "10.8" innerDigmeter = "6.4"

erDiameter =

od

~Ga

<EntryStandard id = "ThermalOct1">

spokeCount = "4" gap = "2.0" spokeStartAngle = "60.00"/>
</EntryStandard>
<EntryStandard id = "ThermalOct2">

spokeCount = "4" gap = "2.0" spokeStartAngle = "60.00"/>
</EntryStandard>

<Thermal shape = "OCTAGON" outerDiameter = "10.6" innerDiameter = "6.6"

<Thermal shape = "OCTAGON" outerDiameter = "12.0" innerDiameter = "8.0"
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<EntryStandard id = "ThermalOct3">
<Thermal shape = "OCTAGON" outerDiameter = "10.6" innerDiameter = "6.0"
spokeCount = "4" gap ="2.0" spokeStartAngle = "60.00"/>

</EntryStandard>

<EntryStandard id = "ThermalOct4">
<Thermal shape = "OCTAGON" outerDiameter = "12.0" innerDiameter = "7.6"
spokeCount = "2" gap = "2.2" spokeStartAngle = "60.00"/>

</EntryStandard>

start angl

id

/‘ spoke width

5.7.16 | StandardPrimitive: Triangle

The Trijangl e is a StandardPrim tive shape has two
equal sides and a base. The shape is defined by triangle
is positipned with its point of origin whijeh is at ase and height diménsions.
See Table 42.

Table 42 — Standar

S

X A
* Triangle [ se;\\) y % [' height '%
TrianaleTypep, Mo peeDioubl VoE nonkeqativeboubleType

[

\
Attribute/ Attribute/ Description Occur-
Element Name @ye Type rence

Triangle 'ﬁég@k@pe\ pr@e}hape defined by a base and height dimension. 1-1

o trian with the point of origin at the center of the base and

base (o] ati%\ The distance between the two corner points of the base of the 1-1
ubleType
height dimensions.

height nMga ive /fhe triangle height. 1-1

BN

\/ <EntryStandard id = "Triangle1">
<Triangle base = "4.0" height = "8.0"/>
</EntryStandard>
<EntryStandard id = "Triangle2">
TI ;GI |3:c II:IGOG "4.\’}" hclyht "C.O"I’
</EntryStandard>
H e <EntryStandard id = "Triangle3">
<Triangle base = "4.0" height = "12.0"/>
</EntryStandard>
<EntryStandard id = "Triangle4">
<Triangle base = "8.0" height = "4.0"/>
</EntryStandard>
H
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5.8 Content: DictionaryUser

The DictionaryUser is intended to provide Ilookup information on predefined
UserPrimtives. The DictionaryUser is maintained as part of a substitution group
schema. The intent is to have graphic descriptions available that are identified by their
characteristics and a specific name (id). They may be reused throughout the file as
appropriate. The name (id) of a UserPrimtive must be unique within the
Di cti onaryUser. See Table 43.

Table 43 — Content — DictionaryUser

=
(]

# DictionaryUser gl | | ¢ EntryUser . | = $\ F%b\ﬁm ueE

DictionarylUser Tvpe EntrylserTyvpe
Attripute/ Attribute/ scri ' Occur-
Element Name Element Type rence
DictionaryUser DictionaryUser An element that contaj | oup\f6rmat|on 0-1
Type using defined, desc 'p on r pr| jitives identified by
the 6 182 standardiand desc e user for reuse
in the i
units unitsType An enu ted strin tha y be one of the following: 1-1
MILLI ETE MI
EntryUse EntryUserType An eIe ent tab h\sxtﬂe individual characteristic 0-n
asso a User Ppi m ti ve substitution shape that
has bee i nt|f|ed b e user of the 61182-2 file.

id quallf ique ua ifred name description assigned as an id for 1-1
/N@e any t andar dRri mi ti ve for XML Schema substitution.

UserPrim{tive Any use Mtlve that is part of the substitution group that 1-n
ermits the substitution of the user primitives (arc, |i ne,
\%th\ , Pol ygon), a text string, or User Speci al shape.

The orpganiZatio f (the \Di cti onaryUser is accomplished in accordance with the
substitution_group_deéscriptionvCriteria. The User Pri m ti ve description may be any of four
simple ghapes ac ing the specific characteristics identified in the following parpgraphs

plus text stringsYor\user.€ombinations of primitives to develop User Speci al graphics for
such itegms as os, targets, drawing formats, etc. The User Pri m ti veRef function|is used
in the body-of th 1182-2 file when a specific UserPrim tive has been prefefined,
assignefdavhame, and this unique “id” is referenced in the file. This feature permits the use of
either a predefined User Primi ti ve or defining the details of a User Pri mi ti ve within the
file. The description in the file must contain all the features of a particular primitive shape
under the rules of the particular shape definition.

5.8.1 UserPrimitive, Simple

An abstract type identifying a substitution set of pre-defined simple primitive shapes that may
be any one of four geometries. Each of the simple primitives must have a unique name within
the Di cti onaryUser section. See Table 44.



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

61182-2 O IEC:2

006(E)

—67 —

Table 44 — UserPrimitive — Simple

Simple
I | I | |
Arc Line Outline Polyline
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Arc ArcType The Ar c element represents an arc. Arcs are curves (defined 0-n
IUy tiIIUU bctb Uf bUUI\JiIIthD. Dt al t /\(, Dt al t \I,, IIUV
endY, and cent er X, cent er Y. The width he arc i
defined as a substitution group for Li neDesc of appli hen
the Ar c is instantiated.
Line LineType The Li ne element is used to describe a 0-n
segment. The |l i neW dt h and | i ne
defined as a substitution group for Li neDesc
the line segment is instantiated. Fhe
ROUND.
X
Outline OutlineType and represents a 0-n
is identified as
t of the
ropriate number
he I i neW dt h
eDesc or applied
Polyline PolylineType i s of a series of lines that 0-n
define a\partiCular_groupi iguration. These line
0 sult i sed shape, however they can
ined and reused as needed. The | i neW dt h and
i neEnd e Pol yl | He are defined as a substitution group
for i mreDesc.0 ied at the time the Pol yl i ne is
\'Qsta jated.
5.8.1.1
Each An nsist of
the cha
Table 45 — UserPrimitive — Simple: Arc
# startX # starty # endX g # endY
double double double double
# centerX # centery # clockwise
double double boolean
* ArC | * LineDescGroup
arcType
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Arc ArcType The Arc element represents an arc. Arcs are curves (defined 0-n
by three sets of coordinates: st art X, start, endX,
endY and cent er X, cent er Y. The width of the arc is set
by the Li neDesc substitution group or applied when the Arc is
instantiated.
startX double Beginning x-coordinate of the Arc. 1-1
startY double Beginning y-coordinate of the Arc. 1-1
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endX double Ending x-coordinate of the Arc. 1-1
endY double Ending y-coordinate of the Arc. 1-1
centerX double The X location for the origin of the radius of the circular Arc. 1-1
centerY double The Y location for the origin of the radius of the circular Arc. 1-1
clockwise boolean An enumerated string as either TRUE or FALSE (part of the 0-1

3WC standard). TRUE equals that the Arc is in a cl ockwi se
direction; FALSE is the default indicating a counterclockwise
direction.

LineDescGroup ABSTRACT A substitution group that specifies the Li neW dt h and 1-1
Li neEnd characteristics of the Arc by reference to a
predefined Li neDesc or specified when the Arc is

inctantiatad
HStahtatear

<EntryUser id = "Arc1">
<Arc startX = "8.0" startY = "0.0" endX = "-8.0" endY = "0.0" centerX = "0.0" centerY
qLineDescRef id = "MediumLine"/>
</Arg>
</EntryUser>
<EntryUser id = "Arc2">
<Arg startX = "0.0" startY ="0.0" endX = "12.0" endY ="0.0" centerX = "6
qLineDescRef id = "HeavyLine"/>
</Arp>
</EntryUser>
<EntryUser id = "Arc3">
<Arg startX = "-8.0" startY ="0.0" endX = "0.0" endY ="8.0"
dqLineDesc lineEnd = "ROUND" lineWidth = ’4.0"/>
</Arg>
</EntryUser>

SE">

5.8.1.2 UserPrimitive

Each Li|ne entry (Ent

< 'W ‘@ starty ® endy
<\x \doub _ |double double double
L
pE

X
%N\E_ *\Bine[)escGroup =
Lin \ \
Attribute/ Attribute/ Description Occur-
Element Name nt Type rence

Line LineType The Line element is used to describe an individual line 0-n
segment. The lineWidth and lineEnd conditions are defined by
the LineDescGroup or when the line is instantiated. The
lineEnd default is ROUND.

startX double Beginning x-coordinate of the Li ne. 1-1
startY double Beginning y-coordinate of the Li ne. 1-1
endX double Ending x-coordinate of the Li ne. 1-1
endY double Ending y-coordinate of the Li ne. 1-1
LineDescGroup ABSTRACT A substitution group that specifies the Li neW dt h and 1-1

Li neEnd characteristics of the Li ne by reference to a
predefined Li neDesc or specified when the Li ne is
instantiated.
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<EntryUser id = "Line1">
<Line startX = "0.0" startY = "0.0" endX = "12.6" endY = "9.4">
<LineDesc lineEnd = "ROUND" lineWidth = "1.0"/>
</Line>
</EntryUser>
<EntryUser id = "Line2">
<Line startX = "3.6" startY = "4.8" endX = "-4.8" endY = "-3.6">
<LineDescRef id = "MediumLine"/>
</Line>
</EntryUser>
<EntryUser id = "Line3">
<Line startX = "0.0" startY = "0.0" endX = "12.8" endY = "0.0">
<LineDescRef id = "HeavyLine"/>
</Line>
</EntryUser>

<EntryUser id = "Line4">
<Line startX = "12.8" startY = "2.4" endX = "-10.2" endY = "1.2">
<LineDesc lineEnd = "SQUARE" lineWidth = "0.8"/>
</Line>
</EntryUser>

N

5.8.1.3 UserPrimitive, Simple: Outline

Each O i shall™~have a unique| id and
consist i ists of the charadteristics
shown i haped group of lings.

(N
mw;ﬁn a oy
ngin Pl BeanType dauble doutle
\PolyoonRyp ‘_' *
+ (utline E¥> \/\ \ /\POI*,-'StepE
CtlneType <\¢ : S

Attribute/ \Aglrt‘) te/ Description Occur-
Element e E({m t Type rence

Outline Q&Jtll W An element that has as its sub-elements the Pol ygon and 0-n
Li neDesc elements in order to define a closed shape that has
a line width.

Polygon PolygonType The standard description for the Pol ygon characteristic must 0-n

be a closed shape. The point of origin of the shape is identified
as the 0:0 coordinate. The element includes the start of the
polygon definition (Pol yBegi n) and the appropriate number of
PolySteps to complete the closed shape. The lineWidth is
through the Li neDesc substitution group or defined at a time
when the Pol ygon is instantiated.

PolyBegin PolyBeginType The Pol yBegi n element defines the starting point of the 1-1
polygon.
X double The X starting point of the first polygon line. 1-1

y double The Y starting point of the first polygon line. 1-1
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PolyStep ABSTRACT The Pol ySt ep element is a substitution group that defines a 2-n
circular (Pol ySt epCur ve) or straight line (Pol ySt epSegnent )
continuation of the polygon. The pol yst ep direction may be
clockwise or counterclockwise which must be consistent when
any Ar c description is used as one of the Pol ySt ep elements.

Straight or curved line segments must not cross. The final X
and final Y coordinate must match those of the Pol yBegi n
element to signify that the shape is closed.

LineDescGroup ABSTRACT A substitution group that specifies the Li neW dt h and 1-1
Li neEnd characteristics of the Li ne by reference to a
predefined Li neDesc or specified when the Outli ne is
instantiated.

<EntryUser id = "Outline1">
<Polygon>
<PolyBegin x = "0.0" y = "6.4"/>
<PolyStepSegment x = "12.6" y = "6.4"/>
<PolyStepCurve x = "14.8" y = "4.2" centerX = "12.6" centerY = "4 />
<PolyStepSegment x = "14.8" y = "0.0"/>
<PolyStepSegment x = "0.0" y = "0.0"/>
<PolyStepSegment x = "0.0" y = "6.4"/>
</Polygon>
<LineDescRef id = "FineLine"/>
</Outline>
</EntryUser>
<HBntryUser id = "Outline2">
<Outline>
<Polygon>
<PolyBegin x = "-10.4"y = "-2/
<PolyStepSegment x = "-10.4"
<PolyStepCurve x = "10.4"y = "0.0" clockwise = "TRUE"]>
<PolyStepSegment x = "10.4"
<PolyStepSegment x = "0.0" y/= "-6.0"/>
<PolyStepSegment x = "-10.4"
</Polygon>
<LineDesc lineE
</Outline>
</EntryUser>

5.8.1.4

Each P id and

consist sent an

open shiaped/gr
le 48 UserPrimitive — Simple: PolyLine
* PolyBegin *x o oy o
PolyEBeginTyvpe double double
- I

+ POW"HE B () * PolyStep 5

PolvlineTvpe F
* LineDescGroup g

Attribute/ Attribute/ Description Occur-

Element Name Element Type rence

Polyline PolylineType The Pol yl i ne element consists of a series of lines that 0-n
define a particular grouping configuration. These line
segments do not result in a closed shape however they can be
pre-defined and re-used as needed. The | i neW dt h and
I i neEnd are defined by the substitution group
Li neDescGr oup or are defined at the time the Pol yl i ne is
instantiated.

PolyBegin PolyBeginType The Pol yBegi n element defines the starting point of the 1-1

polyline.
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X double The X starting point of the first polyline line segment. 1-1
y double The Y starting point of the first polyline line segment. 1-1
PolyStep ABSTRACT The Pol ySt ep element is a substitution group that defines a 2-n

circular (Pol ySt epCur ve) or straight line

(Pol ySt epSegnent ) continuation of the polyline. The

pol yst ep direction may be clockwise or counterclockwise
which must be consistent when any Ar ¢ description is used as
one of the Pol ySt ep elements. Straight or curved line
segments must not cross.

LineDescGroup ABSTRACT A substitution group that specifies the Li neW dt h and 1-1
Li neEnd characteristics of the Li ne by reference to a
predefined Li neDesc or specified when the pol yli ne is
instantiated.

<EntryUser id = "Polyline1">
<Polyline>
<PolyBegin x = "0.0" y = "0.0"/>
<PolyStepSegment x = "4.0" y = "0.0"/>
<PolyStepCurve x = "4.0" y = "6.0" centerX = "4.0" centerY = "3.0" clo
<PolyStepCurve x = "4.0" y = "12.0" centerX = "4.0" centerY =
<LineDescRef id = "HeavyLine"/>
</Polyline>
<[|EntryUser>
<EntryUser id = "Polyline2">
<Polyline>
<PolyBegin x = "3.2" y = "2.2"/>
<PolyStepSegment x = "8.8" y = "10.4"/>
<PolyStepCurve x = "8.8" y = "16.4" centerX = "8.8 " clockwise = "TRUE"/>
<PolyStepSegment x = "6.0" y =
<PolyStepSegment x = "6.0" y
<LineDesc lineEnd = "ROUND" li
</Polyline>
<|EntryUser>
5.8.2
When t punding
rectang z . \ Ri ght X
and up i ol [ e Boundi ngBox rectangle. All portions of fhe text,
includinpg the line wid Kes ctangle.

Any pottion of a ) eedi will be

Table 49 — UserPrimitive —Text

[0 textstring [0 fontsize ﬂ

string positivelnteger
aformType
+ BoundingBox [0 lowerlLeftx [0 lowerLefty [0 upperRightx [0 upperRightYl%

* BoundingBoxType double double double double

Text
TextType + FoniRer aid

ontRe 1
0 qualifiedMameType ‘
q + ColorGroup j
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Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Text TextType A pre-defined string of text that may be referenced and 0-n
instantiated within the 61182-2 file, including specific
transformation.
textString string The text phrase (case-sensitive) in accordance with the 1-1
language element of the Header element.
fontSize positive A dimensional characteristic in terms of an integer that 1-1
Integer defines the font size
Xform XformType An element that provides the ability to reset the point of origin 1-1
of the text box, then scale, mirror image or rotate the text box
GI‘tUI thc tGl\t Il‘:l\.ll\ UI;H;II hGD bUGII H:G\;Ud Gt [=18] X GII‘I/TI’\
location. See 3.3
N
Boundingpox BoundingBox A constraining rectangular area (bounding box)\that 1-1
Type encompasses the entire text string including’up andow
case characters.
lowerLeft double The lower left hand x dimension of the(recta ar@rea 1-1
encompassing the text.
lowerLeft double The lower left hand y dimension thb%n rare 1-1
encompassing the text.
UpperRightX double The upper right hand x dj enf‘r71 oWgular area 1-1
encompassing the te}t\ A
UpperRigptY double The uppefight h y dimension @e rectangular area 1-1
encompassing the text.
FontRef FontRefType An element thatis optionak{o reWa predefined font by 0-1
its id, if t and lvetica font is not being instantiated.
id qualifiedName | The identificafiomof.{ F\o@ stored in the 1-1
Type Di ctj onaryFont
ColorGrotip ABSTRAC \Q(n option bstitutio oup that permits assigning a 0-1
particular cotorthrough/ instantiating the three basic colors or
by providing a“reference to a predefined Col or in
\E'kct Menary Cohor .
The foll \\rv;ﬂs describe the general case for how text |s to be
drawn. [There are tions on the use of text. This makes Text an elemeni that is
incorpo in a Package description. When used in this manpner, all
the cha and the Boundi ngBox apply. The other form of text|is as a

simple

particul@

and Xf d

When t

ext, is used as an element, the attribute text Stri ng should be define

s where the word t ext is used to add extra informaffion to a

, font,

d to be

enclose

+ 4l 4 4l HT 4 P . A Tl + 1 =l P |
U TIT UTS ITATUDUA do ThusStratcu nr T 1gurc 5. TThHo TMUTUuUtToSs UpPpcl aliua TUWTT Ldo

letters,

as well as all line widths, line descriptions, and line ends. Anything outside the clipping box
will be clipped. The clipping boundary is necessary because fonts vary between computer
systems and application implementations.

Y G U AN T :
1

! :
: 1
. C !
1

! ;
1

1 - i
X omZ BN
p 1
p 1
p 1
b e e e e e e e e e e e e e o 1

IEC 1672/06

Figure 4 — Bounding rectangle to round end character relationships
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5.8.2.1 Text restrictions

Text character dimensions are constrained by the bounding rectangle as illustrated in Figure
5. Character height is expressed by the fontSi ze attribute. Incremental units of the
Boundi ngBox follow the Uni t s element used by the file; this sets the limits (left and right xy
coordinates) of the bounding rectangle. Both upper and lower case letters must be inside the
Boundi ngBox rectangle. Included in this requirement are the extensions of such descending

"« ” o« ” oW N

letters as lower case “g,” “q,” “y,” “j,” and “p.”
BOUNDING

Ammmmmmmmmm 2 <

- ):: ﬁ X AS CODED
RECTANGLE ) ) M :
ORIGIN —— ! P B A ..

BEUNDING
RECTANGLE
ORIGIN

ROTATED 180°

IEC 1673/06

5.8.2.2 Text rotation

The bopnding r m. The
xLocat|ion and y the text
containg¢d within rrored if
required
The exa rotated
30° abo

IEC 1674/06

Figure 6 — Rotation Angle

5.8.3 UserPrimitive: UserSpecial

Each User Speci al entry (EntryUser) in the Di cti onaryUser shall have a unique id and
consist of the characteristics shown in Table 50. The User Speci al may be any combination
of St andar dShapes or User Shapes, and is used to develop logos, targets, drawing formats
or other combination of shapes.


https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

- 74 - 61182-2 O IEC

Table 50 — UserPrimitive — UserSpecial

:2006(E)

* UserSpecial )

+ Feature &

|IserSpecialType
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence

UserSpecial UserSpecialType | A combination of primitive shapes that may be organized in 0-n
any orientation needed to represent the users needs for
defining a special graphic shape.

Feature ABSTRACT A substitution group consisting of any graphic allowed by 0-n
either the St andar dShape or User Shape substitution
groups.

Standard$hape ABSTRACT A substitution group that permits the substitution of the 0-n
St andar dShape element. The St andar dSha element
may be used to further classify Feat ure. so doing;
St andar dShape can be substituted by a
St andar dPrim tive or Standar dPri m\ti .

UserShape ABSTRACT A substitution group that permits the/substifution 0-n
classification of a higher level supstitution gr s The
User Shape element may be rt i
Feat ure. In so doing, User S be by a
UserPrimtive or User/Pr/i—?n'\Q )

5.9 Content: DictionaryFont

The Di|ctionaryFont is information on predefined font
descripﬂ:ons when the standard Helveti The Dictionaryfont is
maintaimed as part of a substitution group sc he intent is to have font desgriptions
available that are identified by their characteri d a>specific name (id). The refefence is
to indi\trlidual Gl yph cha through reference to a URN. Font
descripfions may be reused t appropriate. The name (id) of a Font Def
must be unique within
# units
unitsType
®id
qualifiedtameTvpe
*\Bl%t@aryant k) ¥ EntryFont + FontDef g
Dictiona ontTvpe EntryFontType
Attributef Attribttef Deseription Occur-
Element Name Element Type rence
DictionaryFont dictionaryFont An element that consists of all the named font descriptions 0-n
Type within the 61182-2 file.
units unitsType An enumerated string that may be one of the following: 1-1
MILLIMETER | MICRON | INCH.
EntryFont EntryFontType An element that establishes the individual characteristic 0-n
associated with a font substitution character or characters that
have been identified by the user in the 61182-2 file.
id qualifiedName The unique qualified name description assigned as an id for 1-1
Type any Ent ryFont for XML Schema substitution.
FontDef ABSTRACT A part of the substitution group that permits the substitution of 1-n

individual G yphs (EnmbeddedFont Def) or known font types
through reference of a URN ( Ext er nal Font Def) .
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The organization of the Dictionaryfont is accomplished in accordance with the
substitution group description criteria. The Font Def description may be any character
represented as a @ yph according to the specific characteristics identified in the following
paragraphs. Font Def may also be a know font through reference of a URN. The Font Ref
function is used in the body of the 61182-2 file when a specific font has been predefined,
assigned a name, and the unique “id” is referenced in the file. This feature permits the
substitution of the standard Helvetica font; Font descriptions are only contained in the
Di cti onaryFont and are not instantiated in the body of the 61182-2 file.

5.9.1 FontDefEmbedded

The Font Def Enbedded element is used to capture individual characters and store them in
the Di cptomaryFont—SeeTabte52:

Table 52 — FontDetEmbedded element(\ x

+ FontDefEmbedded E—
FontDefEmbeddedTvpe

Attriute/ Attribute/ Desw Occur-
Element Name Element Type rence

FontDefEmbedded | FontDefEmbeddq A substifution for Fo f that identifies an individual Gl yph 0-n
Type characteyr by sp cific’na and the G yph characteristics.

name string uniq a d to the char Code of the G yph 0-n
aracter.

N
LineDescBroup | ABST AE\(/\ ion group-tKat specifies the Li neW dt h and 1-1
Q i ara eristics of the Font by reference to a

Glyph G Typ Fhe'e Mt that contains the description of all the character 1-n
\Qefiniti s defined in the user developed font.
5.9.2
The Fo ement is used to capture known font characters and sjore the
referend i ofaryFont . See Table 53.
Table 53 FontDetExternal element
+ FontDefExternal - [' name% [0 urn%
FantDefExternalType kring Lrn
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
FontDefExternal FontDefExternal A substitution for Font Def that identifies a known group of 0-n
Type characters through their font style.
name string A unique name related to the character set of a known font. 0-n
urn urn A specific ur n that makes reference to a known font that has 1-1
the appropriate permission to use the font substitution in a
61182-2 file.
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5.9.3 FontDef: Glyph

The A yph character set is a group of user defined characters that will be reference by the
text command in the file. G yph permits the user to define a special set of characters that
need description as a part of the 61182-2 file. Each character is in a Boundi ngBox that
contains all the line strokes needed to completely define each character in the set. The point
of origin is the lower left hand corner of the Boundi ngBox. The | owerLeftX and
| ower LeftY point of origin will be used to position, rotate or mirror image all G yph
characters. See Table 54.

Table 54 — FontDet — Glyph

[‘ charCode% ¢ IowerLeftXl% ® lowerLeftY # LpperRi ;htxq
hexEinary doubl double Y

# upperRight¥ g

double

+ Glyph 5 + Simple - \ \>
GlvphTlpe 4 B

Attripute/ Attribute/ crl Qccurrenc
Elemerit Name Element Type ﬂ e
Glyph GlyphType The element that cgntaj e esceiption of aII the character 0-n
definiWefin the usey-deyelgped f

charCode hexBinary A code sed N US(:‘}(\tO ldgqnfy a s))emal character. 0-1

lowerLeft double The Io ft ha imension of the rectangular area 1-1
encom aSSI aracter.

lowerLeft double The lower le ha y di Mn of the rectangular area 1-1
(\ m ingthe tharacjer.

upperRightX doubl per W dimension of the the rectangular area 1-1
msm th aracter.

upperRightY double ght and y dimension of the rectangular area 1-1
en sm the text character.

one offour geometries: Arc, Line, Outline,or
ine. The Li neW dt h and Li neEnd characterlst|cs
are established by the Simple substitution

Simple ABSTRACT Won set of simple primitive shapes that may be any 0-n
ol

5.9.4

The de of individual Gl yph characters are encouraged to consider the manner in
which the charact will be used. Since the Boundi ngBox surrounding the characfer must
entirelyTencompass the Gl yph, it is important to leave room in the Boundi ngBox so |that the
spacing between characters is consistent with the character style.

Using individual Gl yph characters does not present a problem, however G yph combinations
should match the style of A yph chosen by the user. Since it is mostly the Text element that
instantiates fonts, the Gl yph Boundi ngBox must fit into the Text Boundi ngBox. This is a
simple strategy when all the G yph characters are of a similar height. In this instance the “Y”
dimensional differences between G yph characters bounding boxes and Text bounding
boxes should be identical in order to keep the G yph characters within the Text box. Under
those circumstances, only the spacing between characters needs to be considered.

As an example consider the word simple instantiated in capital letters or lower case. When
instantiating a Text string, the G yph for “SIMPLE” would only require equal bounding boxes
in the character height even though the character “I” would have a smaller character width
than the character “M”. A different strategy for Gl yph development must be used if the Text
string were to call for “Simple”. Since character height is different, it is recommended that the
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Gl yph Boundi ngBox consider its location position in a Text Boundi ngBox according to the
rule that all characters must be inside the Text box.

Figure 7 shows an example of G yph bounding boxes related to the Text Boundi ngBox. The
characters line up even though they are positioned on the lower y-coordinate. They were
designed along a construction line to have this condition occur.

510 C

The Di

descripfions. The Di ctionarylineDesc is maint
The intent is to have line descriptj

schema

substitutio
identified

oh predefiped line
N group
by their

charactgristics and a specific name throughout the| file as
approprjate. The name (id) unique  withfin the
Di ctionaryLi neDesc. See Table 55
Table 55 — Cont — Digtie
\( -,
@ *id J
Q > qualifiediameType
+ Dic mh{?%}e C (x| * EntryLineDesc g | + LineDesc
Dictiorarybinebes EntrylineDescType LineDescType
Attrip \\tri te/ Description Occur-
Element Nam El{nent ype rence
Dictionary Line\Ds{ Dictionaryline An element that contains substitution group information 0-1
DescType using line description criteria, predefined by the user for
reuse in the file.
units unitsType An enumerated string that may be one of the following: 1-1
MILLIMETER | MICRON | INCH.
EntryLineDesc EntryLineDesc An element that establishes the individual characteristic 0-n
Type associated with a line description substitution group that has
been identified by the user of the 61182-2 file.
id qualifiedName The unique qualified name description assigned as an id for 1-1
Type any Li neDesc for XML Schema substitution.
LineDesc LineDescType An element that defines the Li neEnd and Li neW dt h 1-n

characteristics to become part of the substitution group for
defining line descriptions.
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<DictionaryLineDesc units = "MILLIMETER">
<EntryLineDesc id = "FineLine">
<LineDesc lineEnd = "ROUND" lineWidth = "0.05"/>
</EntryLineDesc>
<EntryLineDesc id = "MediumLine">
<LineDesc lineEnd = "NONE" lineWidth = "0.15"/>
</EntryLineDesc>
<EntryLineDesc id = "HeavyLine">
<LineDesc lineEnd = "SQUARE" lineWidth = "0.30"/>
</EntryLineDesc>
</DictionaryLineDesc>

5.10.1 | LineDesc

The Li neDesc element is used throug
li neEn‘Ld and | i neW dt h descriptio
charactg¢ristics. See Table 56.

establish the charactelistics of
h~is according to the fpllowing

<
+* Linef;{sﬁg W # linewidth %
LineDesck nnnNegativeDnubleType

Attribute/ <E{9A>ri te/ Description Occur-
Element|Name W e rence

LineDesc Li C An ele él{ t that defines the characteristics of a line. The 1-n
i t s are defined when the Li neDesc is instantiated; Units
art of the characteristics when Li neDesc is contained in
e Di cti onaryLi neDesc.

The lineEnd description is an enumerated string that may be
ROUND | SQUARE | NONE.

lineEnd Q& Eﬁ‘l’yp A description of the line ends used in any graphic description. 1-1

lineWidth wtive A dimensional characteristic that defines the nominal 1-1
D ype i neW dt h of aLine, Pol yline, or Arc element. The
dimensions are in the same category as all dimensions
Ll\.)III.ClIIIU(.“I LA I.hU 01182 2 fl:U

5.10.2 LineDescRef

The Li neDescRef element is used throughout the 61182-2 file to establish the relationship
to a previously defined Li neDesc. The Uni t s of the predefined Li neDesc must match the
Uni ts of the Ecad section in which it is instantiated. The Li neDescRef definition is
according to the following characteristics. See Table 57
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Table 57 — LineDescRef element

* LineDescRef eid %
LineDescRefTvpe gualifiedMameType
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
LineDescRef LineDescRef An element used to reference a previously defined 1-n
Type Li neDesc, contained in the Di cti onaryLi neDesc.
id qualifiedName The identification of the Li neDesc being referenced from the 1-1
Type Di ctionarylLineDesc.

5.11 Content: DictionaryColor

The DiktionaryCol or is intended to provide lookup information\o Col or
descrilpti ons. The DictionaryCol or is maintained as N group
schemal The intent is to have color descriptions available tha ir three
color hyes and intensity characteristics and a specific na reused

throughput the file as appropriate. The name (id) of a ique within the

Di cti onaryCol or. See Table 58.

Table 58 — Content icti rﬁol
\\/, -~
5/ [- id %
qualifiedMameTvpe
yanN s
+ DictionaryGolor + Ent Eﬁk:vg\r(_;_ + Color
DictionaryColorTyoe kmtry orlype ColorType

1
Attriute/ ibute/ N \_) Description Occur-
Element Name Element \ rence

DictionaryColor /6ic ionapyColor [é\ A eIWthat contains substitution group information 0-1
using.color description criteria, predefined by the user
/\ ,\wbare e in the file.

EntryColqgr nt lorType /2) element that establishes the individual characteristic 0-n
ssociated with a color substitution that has been
/\ identified by the user in the 61182-2 file.
id qmd amg‘f\y,pé The qualified description name assigned as an id 1-1

(\ standard for XML Schema color substitution.

three color spectrum as a part of the schema within the
61182-2 file.

Color ok?p@/ A specific color identified through the instantiation of the 1-n

The organization of the DictionaryCol or is accomplished in accordance with the
substitution group description criteria. The Col or description may be any combination of the
three color hues (red, green and blue) at the appropriate intensity according to the specific
characteristics identified in the following paragraphs. The col or Ref function is used in the
body of the 61182-2 file when a specific Col or has been predefined, assigned a name, and
the unique “id” is referenced in the file. This feature permits the use of either a predefined
Col or, or defining the details of a Col or within the file. The description in the file must
contain all the features of a particular Col or under the rules of the particular col or
definition.

5.11.1 Color

Col or is defined by three values that represent the red, green and blue components of the
composite color. If r, g, and b are all set to 0, the color is black. If all values are 255 then the
color is white. The attributes of a Col or element are defined in Table 59.
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Table 59 — Color element

* Color
ColorType unsignedByte unsignedByte unsianedByke
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Color ColorType The specific description of the color represented by the three 1-1
attributes.
r unsignedByte Defines the red color intensity as a value between 0 and 255. 1-1
g unsignedByte Defines the green color intensity as a value between Q_and 1-1
255.
b unsignedByte Defines the blue color intensity as a value bet@ 0<ﬂd\ 1-1
255.

5.11.2 | ColorRef

The Collor Ref element is used throughout the 61182-2 file to
previougly defined Col or . The Col or Ref definition is r

in Tablg 60.
Table 50~ Co/u@a\c;

relationghip to a
acteristics shown

* EnlnrRef NL&G\'QM %
Cn:-ln:-rReFT';.-'pe alifiediamaType

Attribute/ Attribute \B escription Occur-
Elemept Element Type rence
Namg¢

ColorRef ColorRefT pe pe fIC reference to a predefined color represented by 1-1
tributes and contained in the Di ct i onar yCol or.

id qual The ualified description name assigned as an i d standard 1-1
hema color substitution.

\/

512 ( ~DictionaryFirmware

The Di
Cached
schema

re “is intended to provide lookup information on predefined
i>xctionaryFirmnyar e is maintained as part of a substitutign group
have firmware descriptions available that are identified py their
charactegristics specific name (id). They may be reused throughout the| file as

approprjate..”The Tmname (id) of a CachedFirmwvare must be unique within the
Dicti omarylii rmyvare See Table 61

Table 61 — Content — DictionaryFirmware

®id %
qualifiedMameTvpe
* DictionaryFirmware ) * EntryFirmware + CachedFirmware
DictionaryFirmmwareType EnteyFirmmwareType CachedFirmwareTvpe
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Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
DictionaryFirmware | DictionaryFirm An element that consists of all the named 0-n
wareType CachedFi r mvar e within the 61182-2 file.
EntryFirmware EntryFirmware An element that establishes the individual characteristic 0-n
Type associated with a Firmware entry substitution that has
been identified by the user in the 61182-2 file.
id qualifiedName The qualified description name assigned as an i d for XML 1-1
Type Schema substitution of firmware.
CachedFirmware CachedFirm Any CachedFirmware identified and contained in the 1-n
wareType Di cti onaryFi r mvar e as a part of the schema within the

4400 o €1
T TOoZ=z11e

P

The org

substitution group description criteria. The CachedFi r mvare
hexEncjodedBi nary string according to the specific characteristie
paragraphs. The Fi r mvar eRef function is used in the body of t

vith the
be any
pllowing
when a

specific| CachedFi r mvar e has been predefined, assigneg b “id” is
referenged in the file. This feature permits the use of ej chedFi rmwar e,
or defin|ng the details of the Fi r mvar e associated w ponent identified by
referenge designator in the St ep section within ion in the file must
contain |all the features of a particular Fi r mva ncoded
definitign.

5.12.1 | CachedFirmware

The Ca j in the
Dictio 62.

e g

[' hexEncodedBinary
sEring
Attripute/ ttribute Description Occur-

Element Nam lementiTyp rence

CachedFirmware Cﬁ@d 'rmM The firmware description needed by a particular 1-1
e component that becomes part of the predefined firmware
\ in the Di cti onaryFi r mvare.

hexEncodedBin%\ strin An attribute defining the binary code that shall be added 1-1

to a particular component and which is contained in the
Di ctionaryFirmnare.

5.12.2 FirmwareRef

The Fi r mvar eRef element is used throughout the 61182-2 file to establish the relationship
to a previously defined CashedFi r mwar e. The Fi r mwar eRef definition is according to the
characteristics in Table 63.



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

-82—

Table 63 — FirmwareRef element
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+ FirmwareRef eid %
FirmwareRef Tvpe qualifiedMameTvpe
Attribute/ Attribute/ Description Occur-rence
Element Name Element Type
FirmwareRef FirmwareRefType The specific reference to firmware previously defined and 1-1
contained in the Di cti onaryFi r mwar e.
id qualifiedNameType The qualified name of CachedFi r mwvar e contained in the 1-1
Di ctionaryFirmware.
6 Lolistic header
The Logi sti cHeader element consists of information about t D file. It
can be|used for configuration management or contact inform is also
linked t¢ the Bill of Material and the Approved Vendor List.
6.1 LogisticHeader
The Ldgi sticHeader describes information y. This
includeg the role played by the individ provi the title
of the pgerson responsible and the ad 64.

# Role
RoleTvpe
(N
isti de @ * Enterprise
Q LogisticH & EnkerpriseType
\> * Person
/\ PersonTvpe
Attribute/ Attribute/ Description Og¢currence
Element Nlame \EI\ ent-Fype
LogisticHeade Lo 'stﬁlea erTy\p{ The Logi sti cHeader describes information pertaining 1-1
9\ to ordering and delivery.
Role RaeT%ske Defines the type of activity within the enterprise. 1-n
Enterprise EWeType Provides information about the company identified in the 1-n
BOM or Avl schema.
Person PersonType Identifies the person involved in sending receiving or 1-n
having anything to do in the trading partner relationship.

<LogisticHeader>

<Role name = "OWNER" description = "IPC Staff" publicKey = "x6d8rf7xd90mJHR13" authority = "25XX standard development"/>

<Enterprise id = "IPC" name = "IPC Incorporated — Association Connecting Electronincs Industries" code = "57834" codeType = "CAGE"
address1 = "2215 Sanders Road" city = "Northbrook" stateProvince = "lllinois" country = "US" postalCode = "60062" phone =
"+1-847-790-5339" fax = "+1-847-509-9798" email = "Dieterbergman@ipc.org" url = "www.ipc.org"/>

<Person name = "Dieter W. Bergman" enterpriseRef = "IPC" title = "Director Technology Transfer" email = "Bergdi@ipc.org" phone =
"847-790-5339" fax = "847-509-9798" mailstop = "2nd Floor " roleRef = "Owner"/>
</LogisticHeader>
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6.2 Role

A Role element declares a type of activity within an Enterprise. The attribute values of the
Role based on the requirements of the activities performed by the role. See Table 65.

Table 65 — Role element

* Role ® name o @[' descriptinn% # publickey # guthority
FoleTyvpe shortMameType string baset4Binar krin

Attribute/ Attribute/ Description Occur-rence
ElementiName Etement Typc /
Role RoleType Defines the type of activity within the enterprise« . 1-n
Name shortNameType 1-1

the product

'- cribedsin ‘ -2 file.
; he person who is responsible for

rtment to whom the billing should be addressed.

The description attribute defines a role within an 0-1
enterprise. (The description is optional if the IPC
definition is to be used.)

description strl

Q ICE: Identifies the customer service
s Jdentifies the person in the receiving

who takes possession of the shipment in the

BILLTO: Identifies the person in the billing or purchasing

publicKey éseﬁ B The publicKey attribute of a role holds the public 0-1
encryption key if one exists for the role. The key is base64
encoded. (See IETF RFC 1421 for the base64 algorithm) If a
role publicKey is present it can be used instead of a
PETSON/PUD I ICREY to encryptdata The Tole s pub TITReyY
is used to encrypt data so only that someone with access to
the role’s private key can access the data.

authority string The access level associated with this role as defined by the 0-1
system referenced by
externalConfigurationControlEntryPoint

<LogisticHeader>

<Role name = “ENGINEER” description = “responsible for data in file”/>

<Role name = “BUYER” description = “responsible for ordering data”/>

<Role name = “DESIGNER” description = “responsible for design description in file"/>
</LogisticHeader>
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The Enterprise element provides information about an enterprise that will be referenced
within the 61182-2 file. The attributes of the Enterprise element are defined in Table 66.

Ta

® id

shortMameType

@j ¢ addressl% @* » address?% m @i
shring shring shring shring

ble 66 — Enterprise element
EET T
skring skring enkterpriseCodeTyvpe

# stateProvince

g

+ Entepprise
il ® country # postalCode
isnCodeTvpe skring
) email o # url o
skring anyl IR (\
- X
Attribute/ Attribute/ Descriptian N Occurrence

Element|Name Element Type
Enterprisé EnterpriseType Provides information about the ¢com y‘iden ified in the 1-n

Bom or Avl schema.
id shortNameType '@ i 1-1
name string The fm?ame N@Qnteﬁs{ise. 0-1
code string Valué, of a\CAGE 67 DUNS Gode. If no CAGE or DUNS code 1-1

/\ /l's\m@| ble'use”NONE? as the value of the code attribute.

codeType enterpriseCo Ty;%\& S or CAGE. The default is DUNS. 0-1

INthexDUNS. codeType is selected, then the code attribute of

fpxise)s the D-U-N-S Number of the enterprise. (see
to D&B D-U-N-S Number at
.dnb.com/)
If t AGE codeType is used then the CAGE code of the
Enperprise is in the code attribute of Enterprise. (see
tp://www.dscc.dla.mil/offices/sourcedev/cage.html).

address1 \ strin \ \/ The street address of the Enterprise. 0-1
address?2 &t%\ \ Additional address information for the Enterprise. 0-1
city @ring The city. 0-1
stateProv|nce W The state or province. 0-1
country isoCodeType The two-letter ISO country code from the ISO 3166 0-1

standard. (see ftp://info.ripe.net/iso3166-countrycodes). The

default country is “US.”
postalCode string The postal code. 0-1
phone string The general phone number for the Enterprise. 0-1
fax string The phone number of the Enterprise fax machine. 0-1
email string The email address for the Enterprise. 0-1
url anyURI The Internet HTTP Web address of the Enterprise. 0-1
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<LogisticHeader>

<Role name = “ENGINEER” description = “responsible for data in file"/>

<Enterprise id = “Acme” name = “Acme Tool and Die Company Inc.” code = “1433” codeType = “DUNNS” address1 = “7347
Concorde Ave.” address2 = “suite 42” city = “Camden” stateProvince = “NJ” country = “US” postalCode = “08780” phone = “609-458-
5943” fax = “609-458-5900” email = “AcmeCorp@mindspring.com” url = “www.Acmeproducts.com”/>

<Enterprise |d = “Masters” name = “Master Spring Manufacturer” code = “NONE” address1 = “3793 Varembe Ave.” address2 =
“Room 412" city = “Geneva” stateProvince = “Switzerland” country = “CH” phone = “+ 49-22-47 64 84” email =
“masters@swisscom.ch”/>
</LogisticHeader>

6.4 Person
The Persometementprovides mformmatiom abouta persom who wittbe Teferencedwithin the
61182-7 file. The attributes of a Per son element are defined in Table <

O

Table 67 — Person element

® name [' enterpriseR @@\E;Ié%\/ email%
skrin shortMameType
*[ erson @__" phnne% @[' fax 3 # publicKey
PergonType \SEFing skring sEr N basea4Binar
@" roleRef G
qualifiediameType

Attribute/ Attribute/ scription Occurrence
Element|Name Element Type N

N

Person PersonType ntifies the pexson i véhl/ed in sending receiving or 1-n
havi ythi o C\Q i the trading partner relationship.
i a

name string niquely identifies the person throughout the 1-1

. The'Name must be unique within the global

level) namespace of the 61182-2 file. It may be the
\f{H legal e or a known abbreviation.
enterprisgRef shortMameJyp \s\r})t Name of the person’s company or enterprise. If 1-1
erprise exists, the term “SELF” should be used.

title ' \'FhL{Job title of the person. 0-1

email < M \ > The email address of the person. 0-1

phone (\ ﬁﬁg\ The phone number of the person. 0-1

fax \s\nnb\\/ The fax machine phone number of the person. 0-1

mailstop ing The mail stop within the Ent er pri se, however this may 0-1
be an alternate address from the Ent er pri se should the
mail be directed somewhere else. In that event, the

Ent er pr1 se shall be named, buf contain no address or
contact information.

publicKey base64Binary The publ i cKey attribute of a person holds the public 0-1
encryption key if one exists for the person. The key is
base64 encoded. (see IETF RFC 1421 for the base64
algorithm) The person’s publ i cKey is used to encrypt
data so only that person can access the data.

roleRef qualifiedNameType | A reference to the role and identified responsibility of the 0-1
person.

<LogisticHeader>
<Person name = “Dilbert” enterpriseRef = “Acme” email = jdilbert@acme.com phone = “(301) 555-1212"/>
<Person name = “John Jones” enterpriseRef = “Philco Corp” title = “Consultant” email = jones@aol.com
phone = “(301) 555-1212” mailstop = “37 Stringer Rd., Overland, OH, 56432” roleRef = JJ Engineer” />
</LogisticHeader>
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The History Record element consists of changes performed on the file throughout its history.
Several attributes are defined as part of the Hi st ory as well as two elements. These are file
revision and change records elements.

71 HistoryRecord

The Hi st or yRecor d element provides a sequential change number for the 61182-2 file. The
number is changed every time the controlled version of the 61182-2 file is modified. Only the

file owner is allowed to change the value of Hi st or yRecor d/nunmber .

The attributes of a

Hi st orlyRecor d element are defined in Table 68.

Table 68 HistoryRecord element

&&

# number

[‘ orlglnatlon
historyMumberType dateTime trln teTlme

@[' externalC
arryLRI

onﬁguratlonEntrva

t¢hange a

*+ FileRevision
* HistoryRecord 5 FileRevisionType

w&"@v

HistaryRecordType * ChangeRecE
: ChangeRecType
Attripute/ Attribute/ escription Occur-
Element Name Element Type (\ rence
HistoryRedord HistoryRecordTyp '\QReco d element provides a sequential 11
he 61182-2 file. The number is
e the controlled version of the 61182-
. Also identified are the change

number \)}t reviS§ion number of the 61182-2 file. The content of 1-1

|s mber is defined and controlled by the file owner.

origination e timestamp recorded when the 61182-2 file was first 1-1

reated.

toolRef ( \t& A reference to the tool used to create the original file. 1-1

lastChangg X The timestamp recorded when the History number was 1-1

\ last incremented.

externalConfigw A URI referencing a configuration control system that 0-1

EntryPoint “owns” the 61182-2 file contents.

FileRevisign %RevisionType An element that tracks the changes that have been 1-1
made to an 61182-2 file. The revision identifier does not
necessarily track the revision of the product but does
establish the sequence and software tools used to make
the changes.

ChangeRec ChangeRecType An element that is required to manage the configuration 0-n

of the changes made to the product during its
development phases and its final configuration in the
field.

<HistoryRecord number = "Example1" origination = "2004-02-11T12:53" toolRef = "Dieter Laptop Dell Latitude" lastChange =

"2004-02-13T13:24:00">

<FileRevision fileRevisionld = "Example1" comment = "Primitive layout positioning">
<SoftwarePackage name = "Manual Interpretation” vendor = "IPC" revision = "none">

<Certification certificationStatus = "ALPHA"
</SoftwarePackage>
</FileRevision>
</HistoryRecord>

certificationCategory = "DETAILEDDRAWING"/>
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The Fi | eRevi si on element tracks changes to the 61182-2 file. The revision identifier does
not necessarily track the revision of the product. The purpose of the Fil eRevi si on is to
track which software tools were used to make changes to the file and the sequence in which
the changes were made. See Table 69.

Table 69 FileRevision element

# fileRevisionId [' comment # |abel 5
skring skring skring
¥ FileRevision _| * SoftwarePackage
HileRevisionType SoftwarePackageType (\
Attripute/ Attribute/ Description \; ccurrence
Elemenlt Name Element Type /\
FileRevision FileRevision An element that tracks the changes.tha havems\n de\tQ/ 1-1
Type an 61182-2 file. The revision identifie S necessarily
track the revision of the product but.doe tabli
sequence and software tools uset\{o ke.the S.
fileRevisi¢nID string An identifier for the revisjon. This valu meplied by a 1-1
revision control syst?‘m\s ch as % CVS, or SCCS.
comment string A short deseripti the*revigiony\such,as/a changes 1-1
statement entered by RCS af S€CS.
label string A label thatcan be appliedito a Mhead. The label can be 0-1
used to dssociate afileevisian of special significance.
SoftwareRackage Software A nested\element\{the’s prackage that wrote this 1-1
PackageType revision_of\the file.
7.3  SjoftwarePackag \')
The Sofft war e ription of the software package that was|used to
create the revision s the revision of the software that wrote thg file as
well as model. Also added to the Sof t war ePackage |[schema
is any @ ed/of the software’s ability to meet the requiremenis of the
61182-2
Table 70 SoftwarePackage element
[0 name% [0 vendor% [0 reuision% @[0 model%
skring skring skring skring

*+ SoftwarePackage B3
SofbwarePackageType

* Certification
CertificationType

[' certificationStatus
certificationStatusType

% @[' certificationCategory
certificationCategory Type

o

Attribute/ Attribute/ Description Occurrence
Element Name Element Type
SoftwarePackage SoftwarePackage | A nested element, the software package that wrote this 1-1
Type revision of the file.

name string The name of the software package that wrote the 1-1
revision to the file.

vendor string The tool providers name both system and software 1-1
package.

revision string The revision of the software that wrote the file. 1-1

model string The model of the software or release number. 0-1

Certification CertificationType | The different certifications that the tool or software 1-n
package has acquired.
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certificationStatus

certification
StatusType

An enumerated string that defines the status as one of
four types. ALPHA | BETA | CERTIFIED | SELFTEST.

1-1

certificationCategory

certification
CategoryType

The various categories that exist for certification of the
type of activities related to building electronic

assemblies. An enumerated string consisting of:
ASSEMBLYDRAWING |
ASSEMBLYFIXTUREGENERATION | ASSEMBLYPANEL
| ASSEMBLYPREPTOOLS |
ASSEMBLYTESTFIXTUREGENERATION |
ASSEMBLYTESTGENERATION | BOARDFABRICATION
| BOARDFIXTUREGENERATION | BOARDPANEL |
BOARDTESTGENERATION |
COMPONENTPLACEMENT | DETAILEDDRAWING |
FABRICATIONDRAWING | GENERALASSEMBLY |
GLUEDOT | MECHANICALHARDWARE |
MULTIBOARDPARTLIST | PHOTOTOOLS |
SCHEMATICDRAWINGS | SINGLEBOARD
SOLDERSTENCILPASTE |
SPECSOURCECONTROLDRAWING. /\

TLIST |

N

7.4 ChangeRec

The ChpngeRec element is the information neede
changes
the dat

managemenf of the
ristics are s{ored by
used to

Table 71 = ChangeRectelemen

tetl person ef’. [‘ application% [‘ change%
teTl dNQm vpe skring skrifig
*\ bﬁh&gﬁkg # personRef
pprosal Ty ualifiedMameTvpe

eTimne

datetime

* ChangeRecz |
ChangeRefTvpe < <>>

Attribute/ ttribute \) Description Qccurrence
Element|Name /E‘{\e ent Type \/\

ChangeRegc ChangeReslyp \An/element that is required to manage the configuration of 0-n
the changes made to the product during its development
phases and its final configuration in the field.

datetime §m> The timestamp recorded when the change was made to the 0-n
file.

personRef \Q{alifi&iNameType The pointer to the person listed in the Logi sti cHeader . 1-1

application strin The effectivity of the change indicating when it becomes 1-1
active, such as after so many completed units.

change string A short description of the change. 1-1

Approval approvalType The approval of a suggested change by the fabricator or 0-n
assembler

datetime dateTime The timestamp recorded when the change was made to the 0-n
file.

personRef qualifiedNameType The pointer to the person listed in the Logi sti cHeader . 1-1
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8 BOM (Material List)

This clause describes the Bill of Materials for the printed board and printed board assembly.
A bill of materials is a list of all the different materials and components to be used in the
manufacture of the electronic assembly. The information is arranged by a specific category of
material or components and then by the OEM Design Number (ODN). This is the number
assigned by the owner of the file. Each ODN has a list of attributes and is accompanied by a
list of the various specific uses of the materials or components on the electronic assembly,
each with its private name or reference designator.

The BOM dataset represents the list of materials or components found on a particular board,

keyed by the OEM Design Number (ODN). The original BOM is delivered/by t
, EMS, etc.) in the early stages of the design. The Bom ele
BonHealder and the BonmDat a

file (OE

For examp
(IPN) 3002

The 61182-

own{
is_ compose

le, ODN 348324-001 can be of package pqfp100
0A and may have four occurrences on the board

2 file can contain several BOMelements.

r of the
d of the

Number
5, U76.

element

with board and date/time information. The main b-element BojrDat a.
See Table 72.
Table\72 -~ Bom eleme
\\5[ :‘hdmameﬂfpe 1
(\ *BtﬁmHeaderE
Q E’fg: ‘BomHeaderTyvpe
Ny
: \7\@) + BomItem
BomltemType
Attribute/ Attrib Description Occurrence

Element Nanje /El\m nt yp
Bom B mTyp \}f{e Bomelement describes the Bill of Materials for the printed 1-1

board and printed board assembly. A bill of materials is a list of

all the different materials and components to be used in the

manufacture of the electronic assembly.
name quaI|f| Type The name string that identifies the specific Bomsection. This 1-1

name is referenced in the Avl Dat aHeader element.
BomHeader BomHAeaderType ATested efement contaming faenttficatom and togisticat 1-1

information about the Bom
Bomltem BomltemType The individual elements that define the details of each of the 1-n

items in the Bom
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<Bom name = "TestBoard1">
<BomHeader assembly = "Karens Design" revision = "Prototype" stepListRef = "KarensBoard"/>
<Bomltem OEMDesignNumberRef = "Fabricated" quantity = "1" numberlO = "4" category = "ELECTRICAL" description = "Card
Edge Connector">
<RefDes name = "J1" populate = "FALSE"/>
<Characteristics category = "ELECTRICAL"/>
</Bomltem>
<Bomltem OEMDesignNumberRef = "Sample1234" quantity = "1" numberlO = "8" category = "ELECTRICAL" internalPartNumber =
"Molex 354892" description = "Biforcated Thru-hole connector" packageRef = "Connector1">
<RefDes name = "J2" populate = "TRUE"/>
<Characteristics category = "ELECTRICAL"/>
</Bomltem>
<Bomltem OEMDesignNumberRef = "SOIC129867" quantity = "1" numberlO = "8" category = "ELECTRICAL" internalPartNumber =
"Phillips 1C2436" description = "SOIC 1.27 pitch" packageRef = "SOIC12">
<RefDes name = "U1" populate = "TRUE"/>
<Charagteristics category = "ELECTRICAL">
<Textpal definitionSource = "Pretested Logic" textualCharacteristicName = "Per Supplier Dat;

heet"/>

</Bomlte

<Bomltem OEMDesignNumberRef = "CAP 24A1846" quantity = "1" numberlO = "2" catego piPartNumber =
"Phillips £ap1235" description = "3225 Surface Mount Capacitor" packageRef = "Cap
<RefDeg name = "C1" populate = "TRUE"/>

eristics category = "ELECTRICAL">

itiveTolerance = "3 microfarads"/>

8.1 BIOM Header

W, This is a mandatory requirement as
aracteristics that are necegsary to

Each Bq
a part
properly

ader element

+ BomHEader ® ass\eT&\ ° remsmn% di affecting ® stepListRef
BomHeader{vpe dila skring boalean ualifiedflameType
Attribute/ ibut Description Occur-
Element|Name Eleme yp rence
BomHeaddr ea erTy e A nested element containing identification and logistical 1-1
/\ information about the Bom
assembly uWeType Electronic assembly name as parsed from the Bomfile. 1-1
revision |ng> Revision as parsed from the Bomfile. 1-1
affecting boolean An enumerated string as either TRUE or FALSE (part of 0-1
the 3WC standard) True equals that the current BOM was
used in the assembly merge process in the job and
therefore was the affecting one. This is due to the fact
that there can be multiple BOMs in a job, but only one has
been used to affect the current top and bottom component
placements sections.
stepListRef qualifiedNameType Identification of specific steps used to help describe the 1-1
Bomltem within the category of materials
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Each Bonlt emis a part of the Bom t emlist. A Bom t em consists of a variety of attributes.
Bom t emcontains the reference to the OEM Design Number (ODN), the line item of the ODN,
a quantity of parts required, and optional i nt er nal Part Number (IPN), description of the
bom t em and a reference to the package type (packageRef). The Bom t em also contains
three additional elements that include the list of reference designators (Ref Des) associated
with the Boml tem a list of detail descriptions related to the Bom t em (DesclLi st), and
FirmWare (Fi r mvar e) associated with programming a part that needs those characteristics.
Mul tipl e RefDes lists may be maintained since there may be several reference designator
file locations.

The attn
61182-4

file.

ibutes are shown in theTable 74 and are a mandatory part of t

Table 74 — Bomitem (\x x/

Bom'section of the

[0 OEMDesignNumberRef

qualifiediamaTvpe

[0 quantltv o 0

double ga = eger

0 cdtegory
bomC Btegory Tvpe

d * |nternaIPartNumber

skring

odescr?z«flo ﬁma Ref
string qhalifi

4+ Bomltd
BornlkemType

+ RefDes 5
RefDesTyvpe

* Characteristics g
CharacteristicsTvpe

s&@

Attribtyite/ Attribute/ escription Occur-
Element|Name EIemept\Type (\ rence
Bomltem Bomltem ype\( e nd|v nts that define the details of each of the 1-n
the Bo
N
OEMDesignNumberRef qualitied\Na'ﬁw:\\I\@e A uah}e\d name referencing the OEM part number data. 1-1
quantity d@bl% < }*\e}a\u}x{of the instances of this item in the assembly. 1-1
numberlO Y{Wnte \'{he)lumber of input/output determinations on the lineltem. 0-n
category ateg y'I%ve\/)he category of the bomltem as an enumerated string being 1-1
either ELECTRICAL | PROGRAMMABLE | MECHANICAL |
/\ MATERIAL
internalPartNpmhber Internal or warehouse stock part identifier. 1-1
description \ BM X The description of the Bomltem. 0-1
packageRef qu |f|MameType The name assigned to the package describing the physical 0-1
outlines, documentation, and land patterns features related
to package pin assignment.
RefDes annacT\len A nested clement caontainina the reference desianataor 1-n
strings for the individual parts identified in the file for a one
to one relationship with the quantity listed for the Bom t em
Characteristics CharacteristicsType A nested element containing descriptive strings that can be 1-1

linked together and also a reference to a describing line in
an external file.
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<Bom name = "TestBoard1">

<BomHeader assembly = "Karens Design" revision = "Prototype" stepListRef = "KarensBoard"/>
<Bomltem OEMDesignNumberRef = "Fabricated" quantity = "1" numberlO = "4" category = "ELECTRICAL" description = "Card Edge
Connector">
<RefDes name = "J1" populate = "FALSE"/>
<Characteristics category = "ELECTRICAL"/>
</Bomltem>
<Bomltem OEMDesignNumberRef = "Sample1234" quantity = "1" numberlO = "8" category = "ELECTRICAL" internalPartNumber =
"Molex 354892" description = "Biforcated Thru-hole connector" packageRef = "Connector1">
<RefDes name = "J2" populate = "TRUE"/>
<Characteristics category = "ELECTRICAL"/>
</Bomltem>
<Bomltem OEMDesignNumberRef = "SOIC129867" quantity = "1" numberlO = "8" category = "ELECTRICAL" internalPartNumber =
"Phillips 1C2436" description = "SOIC 1.27 pitch" packageRef = "SOIC12">
<RefDes name = "U1" populate = "TRUE"/>
<Characteristics category = "ELECTRICAL">
<Tex{ual definitionSource = "Pretested Logic" textualCharacteristicName = "Per Supplier Data Sheget"/>
</Chargcteristics>
</Bomltenp>
<Bomltem] OEMDesignNumberRef = "CAP 24A1846" quantity = "1" numberlO = "2" category =

artNumber =

<RefDep name = "C1" populate = "TRUE"/>
<Charagteristics category = "ELECTRICAL">
<Megsured measuredCharacteristicName = "Capacitance" measuredCharacteristi

engineeringPositiveTolerance = "3 microfarads"/>
</Chardcteristics>
</Bomltenp>

8.2.1 RefDes

¢ reference designator associated with a
ably. This is a mandatory reqyirement
gssociated with their ELECITRICAL
ce designator letters shall Qe used.

The ReflDes is an element that represents t
componFnt that becomes a part of the efectronic a

for all Bom t emrs that have a reference
descrip

i.,e. R =| Resistor, C = C i i . The prefix letter M shall be usef for all
MECHANICAL parts, sh r>all Process MATERIAL bonl t ens, and $ for all
Softwarg PROGRAMM .
i\;{\ Ta — RefDes element
# name /7| ® populate g
qualifiedMameTvpe boolean
NN # Tuning
* SE TuningType
RefDesType + Firmware
FirmwareType
Attributet Attribttet Dcaul;pt;vll Occur-

Element Name Element Type rence
RefDes RefDesType A nested element containing the reference designator 0-1

strings for the individual parts identified in the file for a one

to one relationship with the quantity listed for the

Bom tem
name qualifiedNameType The name of the reference designator used. 1-n
populate boolean An enumerated string as either TRUE or FALSE (part of 0-1

the 3WC standard). True equals that the Ref Des was

populated; False indicates that it was not. TRUE is the

default.
Tuning TuningType A number of conditions that determine any adjustment that 0-n

is needed for a particular Boml t em
Firmware FirmwareType A nested element containing descriptive strings that can 0-n

be linked together to describe the software implementation

for an individual Boml t em
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8.21.1 Tuning

The Tuni ng element represents conditions that determine any adjustment that is needed for
a particular Bonl t em See Table 76.

Table 76 — Tuning element

* Tuning - [' value % # comments
TuningType qualifiedMameType skrin

Attribute/ Attribute/ Description Occur-

Element Name Element Type rence

Tuning TuningType A number of conditions that determine any adjustment that 0-n
is needed for a particular Boml t em N\

value qualifiedNameType The value of the tuning characteristics and its xelati shx\ 1-1
to the other prescribed values.

comment string Any instructions or comments needed to cripet 0-n
proper tuning.

\\\\>
8.2.1.2 Firmware

A nested element containing descriptive string
softwarg¢ implementation for an indivi
specific|reference designators to whi

Table 77.
Table\77 Wa ee

beg Jinked together to desdribe the
iate the characteristids of the
i

ation is to be included. See

- 1 ‘\ 2
N \La _\Qg;?rhe % [i pmgversinn%
juslified Tyvpe qualifiedMameTvpe
/
g
+Fi wa}e\% 'Fihi & skring string

FirfywareType \ )/FirmwareGmupE

AN

Attripute/ Ntt 'buW Description Occur-
Element Na \Qeme t Type rence
Firmware NFirmwa ype A nested element containing descriptive strings that can 0-n
be linked together to describe the software
implementation for an individual Bom t em
progNamg qualifiedNameType Name of the program to be embedded in the Bomltem. 0-1
progVersion qualifiedNameType Version of program or revision status. 0-1
File FileType Computer file containing the program code to be 1-1
inserted.
name string Name of the file. 1-1
crc string Certification status to verify correct program elements. 1-1
FirmwareGroup ABSTRACT A substitution group that specifies the 0-1
CachedFi r mvar e which has been stored by the user in
the Di cti onaryFi r mware.

8.2.2 Characteristics

A group of specific characteristics applicable to a particular Bom t eny they all relate to one of
the categories to which the Bom t em belongs. Each characteristic has its own level of
requirements and are defined under the major element Char acteri stics. See Table 78.
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Table 78 — Characteristics element
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[' category
bomCategory Type

.

* Measured
MeasuredType

* Ranged

#+ Characteristics E

RangedTvpe

—%)
&)
&

—%)

CharacteristicsTvpe + Enumerated -
EI (L= R L=i} -Cltl::dT‘l(I.ll:F
+ Textual
]
TextualType /\
Attribute/ Attribute/ Descriptio Occur-
Element Name Element Type 2\ rence
Charactevlistics CharacteristicsType | A nested element containin schiptiv s}%gs hat}a{ 1-1
be linked together and als re ce deschibing
line in an external file.
category bomCategoryType Defines the type of yhaterial or somipenent category to 1-1
which the Bom t e belc{:&.
Measured MeasuredType A ted element }Téi mgédejcriptl strings that can 0-n
b€ linked tagether fo describ e surable
charactenistics for individual B tem
Ranged RangedType An ining descriptive strings that can 0-n
be (linke ibe the tolerances or ranges
of variation lied to the characteristics for
/\ /\a{| divi
Enumerated Enumegate pe\k A neste@Zelement|containing descriptive strings that can 0-n
link ether to describe those values that define
he*gumerical characteristics and the source for that
infermation for an individual Bom t em
Textual \‘Fe/x{ Type nested element containing descriptive strings that can 0-n
eNinKed together to describe any textual characteristics
/\ angd their source for an individual Bom t em
8.2.21
The M1 ents\ are those properties that when linked together desciibe the
measurable i¢s for an individual Boml tem These characteristics proyide the
nominall valuera include the tolerances on the measurement. See Table 79
Table79—Meastured-—ele t
ravic 1'J mmrciITit
‘deﬁnitionSource% ®[0 measuredCharacteristicName% ®[‘ measuredcharacteristic\.falueI% @[‘ engineeringUnitONeasure%
+ Measured string string double string
HezreElye @[‘ engineeringNegativeToIeranceI% @[‘ engineeringPositiueToIeranceI%
doukle doutle
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Measured MeasuredType A nested element containing descriptive strings that can 0-n
be linked together to describe the measurable
characteristics for an individual Bom t em
definitionSource string The source of the information about the measurements. 0-1
measured string A unique name applied to the characteristic (e.g. 0-1

CharacteristicName

capacitance)
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measured double The value of the measured property at its nominal or 0-1
CharacteristicValue target value.
engineeringUnitOf string The engineering unit of measure. 0-1
Measure
engineeringNegative double The negative tolerance on the value identified. 0-1
Tolerance
engineeringPositive double The positive tolerance on the value identified. 0-1
Tolerance
8.2.2.2 Ranged
The Rapged elements are those praoperties that when linked together describhe the ranges
that a Bom t em must meet. These range characteristics include the upper and\lowey limit of
the range as well as the tolerances on the measurement. These valu against
those that have been measured to ascertain that the Boml t emis ns. See
Table 80.
Table 80 — Ranged eIem?!\
@[0 deﬁnitionSource% @[0rangedCharacterlstlcName% @['ra }ﬂ(‘f}haracw\o@uel% @[anedcharacterls |cUpperValue|%
string sfting double dauble
Heletiype 'engineeringUnitONeasure% ®[’ englneerlngNegatlveT?e;\ en e er‘hg@sltw\l‘dferance%
string double
Attfibute/ Attribute/ De crl\tjon Occur-
Elemgnt Name Element Type rence
Ranged RangedType 0-n
definitionPource stri/ﬁg\/\ N %S\N\ of the information about the measurement 0-1
rangedChiaracteristi tri ane applied to the characteristic. 0-1
Name
rangedChiaracteristicL oub Mer value of a ranged characteristic. 0-1
owerValug
rangedChlaracteristic doubl ’(he upper value of a ranged characteristic. 0-1
UpperValtie
engineerip itOfMe \ Eﬁing The engineering unit of measure. 0-1
asure
engineeripgNeg 'veﬁ uBI‘e/ Any negative tolerance that can may be applied to the 0-1
olerance range in order to affix the target value of the Boml t em
engineeripgRositiveT | double Any positive tolerance that can may be applied to the 0-1
olerance range in order to affix the target value of the Boml tem
8.2.2.3 Enumerated

The Enumer at ed elements are those properties that, when linked together, describe the
enumerated value of a Bom t emas well as the source of that information. See Table 81.
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Table 81 — Enumerated element
+ Enumerated @[‘ deﬁnitionSource% @[‘ enumeratedCharacteristicName% @[‘ enumeratedcharacteristicUaIue%
EnumeratedType skring skring skring
Attribute/ Attribute / Description Occur-
Element Name Element Type rence
Enumerated EnumeratedType | A nested element containing descriptive strings that can 0-n
be linked together to describe those values that define the
numerical characteristics and the source for that
information for an individual Bonml t em
definitionSource string The source of the information about the enumerated 0-1
vaiuc. /
enumeratefCharacter | string A unique name applied to the characteristic 0-1
isticName (\
enumeratefCharacter | string The enumerated value identified for the\Bomi t em 0-1
isticValue
8.2.24 Textual
The Text ual elements are those properties that describe thq textual
value offa Bonl t emas well as the source of that informati
Tabl@\\'r@g%e

+ Textual
TextualType

skring

.E?&Qis}icxr\lame% @[‘ textuaICharacterislicVaIue% ‘
sEring

o @[0 deﬁnitionSource% @[f&tualc
\ring \(\

\
Attribute/ ttribute/ \) Description Occurrenc
Elem¢nt Name fEle nt e e
Textual Textu e A neste (%men/t containing descriptive strings that can 0-n
ether to describe any textual characteristics
(x and_their source for an individual Bom t em
definitionSoyrce /ét@}g’\ \Qe ﬁurce of the information about the textual value. 0-1
textualCharacteristicNaqé\ \{trin\g\ A>unique name applied to the characteristic. 0-1
stri The textual value identified for the Bomnl t em 0-1

textualCharacterist}d@k\

9 Ele

The Ec

graphicakdescription of the layers, component location, panel design, etc. In most ca

Ecad s

all the

how the

Ecad section is organized, it is important to be familiar with the Layers and St ep elements.
See Table 83.

Table 83 — Ecad

[' name %
qualifiedMameTvpe

.

*+ CadHeader E

* Ecad E=
EcadTvpe

CadHeader Type

* CadData;
CadDataType
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Attribute/ Attribute/ Description Occur-

Element Name Element Type rence

Ecad EcadType The Ecad section describes the Computer Aided Design 1-1
data of the job, including all the graphical description of the
layers, component location, panel design, etc.

name qualifiedNameType The qualified name related to identify the specific Ecad 1-1
information based on the electronic assembly(s) in the
61182-2 file.

CadHeader CadHeaderType A nested element containing identification and information 1-1
about the description of the data in the file.

CadData CadDataType A nested element containing the actual Cad data 1-1

tdescribmytheprinted-board—=amdprimted-boardassenity
characteristics. ( m\
N

9.1 CadHeader

The CafiHeader element is mandatory. Inside the CadHeadé

tributes

that desgcribe the board and its format. Thickness sho or mm
(metric)|depending on units. The thickness attribute is th rd used
to mount the components, including all plating and ov
Table 84 — CadHea
g v
e
\'\E{p Tvpe
+ E Y =
ad er fﬁ\@ Surfa.ceFlnlshE
Ca der T SurfaceFinishType
i\; L) + ChangeRec E
ChangeRecTvpe
Attribute/ ttribut \_/ Description Occur-
Elemenjt Name lement,Fyp rence
CadHeadg¢r édkea erTW A nested element containing identification and information 1-1
S about the description of the data in the file.
units wm W An enumerated string that may be one of the following: 1-1
MILLIMETER | MICRON | INCH.
Spec Wype Contains the values for conductor width and spacing in 0-n
addition to other attributes.
SurfaceFinish SurfaceFinishType | The list of potential surface finishes for the printed board. 0-1
ChangeRec ChangeRecType A nested element containing identification and information 0-n
about the description of the data in the Ecad section of the
file.
9.1.1 Spec

The Spec element contains various values for

« width, spacing, component spacing, component to edge, etc.;

« impedance, capacitance and resistance values;

« dimensions between edge/feature/hole to edge/feature/hole.
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An optional comment can point to a Spec and version. An optional i nstructi on can explain
the measurement method, net and pin names or the type of elements between which the
measurement has to be taken.

Up to two sub-elements describe the Locat i on of the Spec measurement. See Table 85.

Table 85 — Spec element

[0 name % [0 ualue% d. instruction% [0 tolPlus '%
qualifiediarmeType skring skring nonfegativeboubleType
[0 tolMinus '% [0 globalﬁ @{0 comment
nonMegativebDoubleType boolean skring
@) + xXform
sformType 4
+ Location ‘ <\ %/
LocationType double double
* PolyBegin -
* Spec | +* POlvgonE PolyBeginTyp |\NQ Te ouble
SpecType PalygonType + polysta
+ OQutline \)
®OutlineT pe o /\l\
* LineDescGroup ( Q
[ I,\
+ Modification o In?% @:{gd\:}:ld‘s\@nitted#
ModificationType Eri i n
Attribute/ Attribute/ De crlp\bn/ Occur-
Element|Name Element rence
Type O\
Spec SpecType ontainsthe alu&@cond tor width and spacing in addition to 0-n
ot attributes:
name qualifie Q‘aq/ e qudlified na M_e/épemflcanon and indicating to which 1-1
e'l')@e roduct inthe file the specification pertains.
value @ T e value-tothe gned to the property of the product being 1-1
assesse
NT
instructio speci \irétructions needed to apply the specification 0-1
characteristics to the product
tolPlus m\a& The_positive tolerance to determine the upper specification limit. 1-1
tolMinus gatlve The negative tolerance to determine the lower specification limit. 1-1
ouble
global oolea An enumerated string as either TRUE or FALSE (part of the 3WC 1-1
standard). TRUE equals that conditions apply to the entire Ecad
data as global characteristics; False indicates that they do not.
comment string Any comment needed to help clarify the issues pertaining to the 0-1
specification limits.
Xform XformType An element that provides the ability to reset the point of origin of a 0-1
predefined area that can be scaled, mirror imaged or rotated. See
3.3
Location LocationType | The image defined by Qut | i ne or a pre-defined image is located to 1-1
identify where the specification applies. The image may have been
reorientated by the Xform.
X double The x coordinate of the location to which the specification applies 1-1
y double The y coordinate of the location to which the specification applies 1-1
Outline OutlineType A nested element containing a specific area(s) to which the 0-1
specification(s). The Qut | i ne is a closed polygon configuration
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Polygon PolygonType | The standard description for the Pol ygon characteristic must be a 0-n
closed shape. The point of origin of the shape is identified as the
0:0 coordinate. The element includes the start of the polygon
definition (Pol yBegi n) and the appropriate number of Pol ySt ep’s
to complete the closed shape. The lineWidth is through the
LineDesc substitution group or defined at a time when the Polygon
is instantiated.
PolyBegin PolyBeginTy | The PolyBegin element defines the starting point of the polygon. 1-1
pe
X double The X starting point of the first polygon line. 1-1
y double The Y starting point of the first polygon line. 1-1
PolyStep ABSTRACT The Pol ySt ep element is a substitution group that defines a 1-n
circular (Pol ySt epCur ve) or straight line (Pol ySt epSegnaent )
continuation of the polygon. The pol yst ep direction
clockwise or counterclockwise which must be consi
Ar c description is used as one of the Pol ySt ep
or curved line segments must not cross. The findl
coordinate must match those of the PolyBegin elem
that the shape is closed. /\
LineDesciroup | ABSTRACT | A substitution group that specifies the Li neW dt h4d i neEnd” 1-1
characteristics of the Li ne by refererice redefined L\ neDesc
or specified when the Outli ne is instantiate
)
Modificatipn Modification An element that defines the acceptablenmodifications, that may be
Type accomplished to the final ph sica(l’b70duc
repairlnfo string Information on the type ﬁb@j{gp/erryﬁt{ed to.the printed board. 0-1
weldsPerinitted boolean An enumerated stri th\z\at efines whéthér ds are permitted and 0-1
may be one of thefollowing YES{ NO; or UNKNOWN.
9.1.2 | SurfaceFinish
The Surf aceFi ni sh ele hame of
a layer 1o which the fi € name
of the attribute to where form of
polygonk, each ing ble 86.

[0 name% [0 material [0 thickness % 0

skring string nonfkegativeDoubleType skring

+ surfacpFinisk T ?inishwpe E— * ColorGroup g

SurfaceFinishTvpes L FirfishTvpe

Attribute/ Attribute/ Description Occur-
Element Name ETement rence
Type

SurfaceFinish SurfaceFinish | The list of potential surface finishes for the printed board. 0-1
Type

layerRef string Description of the layer to which the surface finish applies. 1-1

FinishType FinishType A nested element that describes the surface finish type. 0-n

name string The name of the surface finish. 1-1

material string The material designation or reference to a specification. 1-1

thickness nonNegative | The maximum thickness that the surface finish needs to be after 1-1
DoubleType final application.

id string A special “id” given to the surface finish to allow it to be selectively 0-1

applied to a location on a specific layer.
ColorGroup ABSTRACT An element that is a substitution group which can be used to define 0-1

a particular Col or for the surface finish, either in the body of the
file or by reference to a predefined Col or contained in
Di cti onaryCol or.
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ChangeRec

The ChangeRec element contains the ChangeRec elements specifying deviations requested
by the manufacturer and approved by the customer (OEM, EMS, other). See Table 87.

Table 87 — ChangeRec element

[' datetime [' personRef [' application% [' change%
dateTime qualifiediameType skring skring
* ChangeRec | ) * Approval # datetime q [‘ personRef %
ChangeRE T e ﬁpprn alT e Lrl.al'ﬂ-Timﬁ Tl walifiedblarmaT L |
7
I
Attribute/ Attribute/ Description Occur-
EIemen(rName Element Type rence

ChangeRIec ChangeRecType A nested element containing identification\an 0-n
information about the descrlptlo of\the\data_ inthe
section of the file.

datetime dateTime The standard date and time/indi the change 1-1
request.

personReéf qualifiedNameType | The name of the per n to wh Meque\s\t was made. 1-1

applicatipn string The effectivity o A\:j:;lén e and act ere the 1-1
chang\ was to be

change string ta| ed d scrlpt on of he ; including a 1-1
refer grap des iptions are involved.

Approval ApprovalType A nested elem at signifies who approved the change 0-n
requ steWthe ufacturer.

datetime dateTime es ndz}rd\d}Be an }/lndlcatlon of the change 1-1
approy

personRef qualifiedee e\‘ Wam \of\@_@)son who approved the change request. 1-1

9.2 CadData

The CadDat a el

the Cad
The lay

type, §i

layers ¢
are not
Ecad ds

Layers,

ensional structure of the design that is retrieed from
he information is contained in the Layer Desc ¢lement.

n, and Drill Tool Li st that define each layer. CAD data

to successfully hold ECAD layout information. Thesg layers
wysical layers, but the myriad of layers that can be represented in the

as‘the name implies, are sheets of two-dimensional data which, when laid on top of

each ot

ner, create the Printed Circuit Assembly (unpopulated PCB and components). Some

layers are physical layers that are laminated together to form the board. Other layers
represent masks, films or phototools used to expose the board in a process that applies
materials selectively on the outer layers of the boards. Some layers contain only drawings and
annotations, which are not put physically on the board but can be used to further define it.
These layers are organized in the 61182-2 file by their specific type.
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Table 88 — CadData/LayerDesc elements

® name %
qualifiedrameTvpe
* Layer
+ LayerDesc LaerType
g pEn LayerDescType +* Stackup &
dob/ata g SkackupType
CadDataTwpe
* SteplList
SteplistType
Attribute/ Attribute/ Description Occur-
Element|Name Element Type rence
CadData CadDataType A nested element containing the actual ad 1-1
describing the printed board and pr|nted oarg assem A
characteristics.
LayerDesf LayerDescType Defines the type of layers contai 1-1

BOARDPANEL | ASSEMB
COUPON | DOCUMENTATIO
MISCELLANEOUS.

name qualifiedNameType The unique identifi W rouE{g and how it 1-1
appl/es\o the total stru ur

Layer LayerType ted nt coRntaidin the dlff rent layer information 1-n
repres ted CADB, data*base which describes the
electr asse b to\be manufactured.

Stackup StackupType A ne € ent Wthe construction information 0-1
for th pr| ed

SteplList StepL|stTy The e es the collection of layers, each 0-n
as is used to describe the printed
'rc i bly sub-panel or other conditions in the
9.2.1

The Lay racterlstlcs of speC|f|c layers. The layers may b¢ for the

board of rication
panel a ntation,
tooling &

viscells eous ayers. See Table 89.

Table 89 — Layer element

["I’Ta'me %‘ ['Tﬁnrexta—['rmvmmrr%— # side J
qualifiedMameTvpe conktexkType laverFunchionType sideType
# polarity =

polarityTwpe

* Span
* LEI'ly'EI' E SpanType
LalE TG + DrillTool

Crill ToolType
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Attribute/ Attribute/ Description Occurrence
Element Name Element Type
Layer LayerType A nested element containing the different layer information 1-n

represented in the CAD data base which describes the
electronic assembly to be manufactured.

name qualifiedNameType The identification of the Cad data element identifying a 1-1
particular layer.

context contextType The main use of the layer is en enumerated string and may 1-1
be noted as BOARD | BOARDPANEL | ASSEMBLY |
ASSEMBLYARRAY | COUPON | DOCUMENTATION |
TOOLING | MISCELLANEOUS. This type element matches
the layerListCategory element. However mixing of t pes

Within a category 1s permitted in order to help id ntny
layer characteristics.

layerFundtion layerFunctionType The type of layer and its main use as esta 1-1

COURTYARD | DIELBASE | DIEL
DIELADHYV | SOLDERBUMP |

| REWORK | FIXTURE |
LANDPATTERN | OTH

side sideType A fixed field paramet r that 1-1

The fixed attrlbu f h

BOWTE LL |

polarity polarityType aI power_ground or mixed. 1-1

he layer features

Span SpanType nt where the field may be added to layers 0-1
nd route that are either buried or blind. In

represents the start and end board layers
ch drilling/routing is done. If the drill layer is

ugh the board, it is required not to include a

\s/r}aQ section.

DrillTool D&ITBQ\I‘er Msted element containing drill tool and tolerance data. 0-n

There a

BOARD
BOARDHANEL

e ‘important’ layers representing the graphics of the board |tself.
Il the ‘important’ layers representing the graphics of the boafd panel

ASSE | V. for all the ‘impnrfnnf' Iayare rnprncnnfing the graphir-e of the a~semb|y
itself.

ASSEMBLYARRAY for all the ‘important’ layers representing the graphics of the assembly
array panel itself.

DOCUMENTATI ON for all the ‘important’ layers representing the documentation of the board
or the assembly.

TOOLI NG for all the ‘important’ layers representing the tooling used on the board or
the assembly.

COUPON for test coupons that are embedded in the design of the board or
assembly.

M SCELLANEOQUS, for all the remaining layers that do not have a home in any of the other
context identification.



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

61182-2 O IEC:2006(E) -103 -

A layer type can take one of 26 discrete values, as specified in the XML Schema, each
representing a different usage for the layer. Some systems may use color coding to
distinguish layers by type (Green for solder mask, white for silk screen, etc.).

The side of the layer can take one of 6 discrete values, as specified in the XML Schema. This
attribute can be stored in the layer but no special action is required by the viewer, as the
order of the layers always defines the side.

The polarity of the layer is mostly relevant for copper layers (signal, power and ground,
mixed). Polarity defines whether the graphical features on the layer define copper (positive) or
laminate (negatlve) In most cases, S|gnal Iayers are posmve and power and ground Iayers

When cpmbining layers such as BOARD and COUPONS layers on
constru¢tion must be identical between those elements being instant

he layer
panel.

The viewer should always display the graphical features bu : e "layer polarit
attributg.

y as an

9.2.1.1 Span

hnd rout
(final cut around the outline of the hich the
drill/rout is done. Span shall not be used f alesthat are drilled through the entir¢ board;
The Span element is used to define quential
laminatipn processes. See Table 90.

ﬁp \/x [@&0 aver% @F toLayer %
L ifiedMameType qualifiedNameTvpe

AN
Attribute/ ribute/ Description Occur-
Element|Name Eleme Ty rence

span subsection.

Span A nested element where the field may be added to layers 0-1
of type drill and route that are either buried or blind. In
such a case, it represents the start and end board layers
x between which drilling/routing is done. If the drill layer is
going through the board, it is required not to include a

fromLaye unNameType The identification of the starting layer where the drilling or 0-1
routing information applies.

toLayer qualifiedNameType The identification of the ending layer where the drilling or 0-1
routing information applies.

9.2.1.2 DrillTool

The Dri || Tool is the list of elements and their tolerances used in the drill and rout layers of
the final printed board or printed board panel See Table 91.
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Table 91 — DrillTool element

[0 numberl% [i name % [I' tvpe% [0 tolPlus %
e DI‘i"TOOlE double qualifiedMameTyvpe drillType nonhegativeboubleType

T # tolMinus '% ®[o bitUnit [o finishSize '% [o drillsize%
nonhegativeDoubleType bitUInitType nonfegativeboublaType skring
Attribute / Attribute/ Description Occur-
Element Name Element Type rence
DrillTool DrillToolType A nested element containing drill tool and tolerance data. 0-n
number double A unique number assigned by the user to the drill or router 1-1
hit
: 7
name qualifiedNameType | A unique name assigned by the user to identify the type\b\ 1-1
hole as to whether it is plated, or non-plated’or wh r

the routing path is completed or only pap‘,ié}\

type drillType An enumerated string that defines the type of drilk\ The A 1-1
applicable names are:
CARBIDE | ROUTER | LASER | FLATNOS XTENSIO

tolPlus nonNegativeDouble | The permitted variation on the_positive,si f the nominal 1-1
Type drill size.

tolMinus nonNegativeDouble | The permitted varlatlo on the negativelside of,the nominal 1-1
Type drill size.

bitUnit bitUnitType The type of identific ca bﬂ/gu en@he drill or router bit as 0-1
to i i an an enumerate ing. The applicable
nam : CTI ["WNREGAUGE | LETTER |
METRIE,
finishSiz¢ nonNegativeDouble | A numerical rang cription of the finished hole or 1-1
Type routing sl tS|

drillSize string ill or uter bit used to produce the holes 1-1

Typicall hole board, thus no span is defined. However, in

more c( layers is drilled separately, and then laminated with
the rest . then called blind or buried vias. Separate layers will
contain 2s Of the s.and the span for these layers is set accordingly.

9.2.2

The St [ epresents the construction for the printed board. The St ackup
elemenf cofnsjists~of /several sub-elements that help to define various sections| of the

construg¢tiefn, permitting the description of core material or prepreg definition. Thgse are

H. Y ol 4l [aXy 1 Lo ] £ O T alal faYal
accomprshet e St at KPP o otPerement—SeeTabeIz:
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Table 92 Stackup element

# gverallThickness
nonfegativeboubleType

)

# tolMinus * wh

# tolPlus [
nonhegativeboubleType

[nonNegativeDouhIeT e

s g

[whereMeasuredT pE

ereMeasured

]

*+ StackupGroup
& StackupE StackupGroupType
SiEp e * stackupImpedance g
SkackupImpedanceTvpe
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Stackup StackupType A nested element containing the construction infermation 0-1
for the printed board.
overallThigkness nonNegativeDouble Describes the overall nominal thickness théﬂ shed 1-1
Type printed board including all plating and
tolPlus nonNegativeDouble The plus tolerance that may be a |ed n m|n ¥ 1-1
Type thickness to set the printed boar up nt
tolMinus nonNegativeDouble The minus tolerance that m pli d\\he om| 1-1
Type thickness to set the printedboard\o e%s@rol li
whereMeagured whereMeasuredType | An enumerated strin \o \Ho/ i 1-1
LAMINATE | META
location on the prin ed oafd, pa
the overall th|c n
StackupGrpup StackupGroupType es de m nta| in (LQ)) fon of the printed 0-n
d const ct|on
Stackuplmpedance | Stackuplmpedance A n d element containing information on those areas 0-n
Type are sensiti |mp ance matching and must
th efor b Con to,achieve the desired results.
9.2.21 StackupGroup
The St ackupGr of the printed board and defines the prder of
their ocgurrence Nindividual layers may be identified as layér pairs.
In this [manner, tHe to define the characterization of the quItiIayer
construgti prelamination sequences. The order, howevér, must
be in ag ion/of the final board. See Table 93
Table 93 — StackupGroup
\ \\ pa
['s ckw\pﬁr/oupName% [0 thickness I% {' tolPlus I% {0 tolMinus %
skring nonhlegativeDoubleType nonflegativeDoubleType nonhlegativeDoubleType
[0 layerOrGroupRef P materialTvpe% [Othickness # weight I%
+ StaCkUpGrOUp EJ ¥ StaCkUpLaverE e Ty TSI TS CoaE T70e stivelioubleType
StackupGroupType StackuplayerTvpe ®[. coating% ®[. comment%
stting stting
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
StackupGroup StackupGroupType A nested element containing information of the 0-n
printed board construction.
StackupGroupName string A unique name assigned to an individual or group of 1-1
layers that make up the printed board. The name
must be unique so that when a group becomes nested
in the over all board it is referenced in the proper
order of occurrence in the stackup.
thickness nonNegativeDouble The nominal thickness of the stackup group. If the 1-1
Type stackup group represents the total board rather than a
subset, the thickness must match the information
provided in the stackup element attributes.
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tolPlus nonNegativeDouble The plus tolerance that may be applied to the nominal 1-1
Type thickness to set the stackupGroup upper control limit.
tolMinus nonNegativeDouble The minus tolerance that may be applied to the 1-1
Type nominal thickness to set the stackupGroup lower
control limit.

StackupLayer StackupLayerType A nested element containing in all the layer formation 0-n
as to how the printed board is constructed. If layer
pairs are produced separately possibly containing
buried vias they are defined as a separate group and
then positioned in the appropriate order of their
occurrence in the stackup.

LayerOrGroupRef qualifiedNameType A reference to an individual layer or a group that has 1-1
been previously identified. A single sheet of copper
fot-maybeanamedtayerant-woutdthusappty-to-the
group, as would a layer pair of copper clad(lamina
purchased from a laminator. ~

materialTyge string Identification of the material in the sta . Th 1-1
material may be conductive or noncenductive, fil
adhesive, prepreg, copper foil/o’r\mst core! N/

thickness nonNegativeDouble The thickness of the particular ater%l%in de}l‘me/d./ 1-1

Type The thickness matches pominal thickpess of
predefined StackupGroup:
)
weight nonNegativeDouble An optional attribute mostlynusgddto define starting 0-1
Type copper foil or metal cores whichvar easured in
ounces. N\ X

coating string optio ttribute sed%:}j fine/special coating 0-1

used\in the stackupystch adheésives, solder mask
}\sele ive.conformal ceating,
comment string n optiona ibute™used to provide any special 0-1
instryctions about.the layering or stackup of a
ultilayer§inglexsi 7 or double-sided printed board.
W
9.2.2.2
The St defines the circuits that have impedance | control
requirer]
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Table 94 — Stackuplmpedance element

[0 value % [0 type % [0 tolPlus % [0 tolMinus I%
noniegativeDoubleType

nonhegativeDoubleType stackImpedanceType nonhlegativeDoubleType

# introduction g
string

wFormType
LocationType double double

+ PolyBegin [o X I% [o ¥ I%
PaolvEBeginTvpe double double

[ palyline

+ ~ ep
'\“1Pol lineTvpe I—I

+ StackupImpedance

StackupImpddanceType

+ PolyBegin

PolyEeginTvpe

#+ Polygon

PolygonType

N
+ PoIvBeg

QInTYRES

+ Cutout
PalygonType

()
Attritute/ Attribute/ Dew occur-
Elemen{ Name Element Type rence
Stackuplmpedance | Stackuplmpedance A nésted element centaining information on those areas 0-n
Type that\are sensijtive’to impedance matching and must
—L@r ore he €ontrolled te"achieve the desired results.
value nonNegativ ou\blé The eric valuelin’Z ohms trying to be achieved for the 1-1
Type 7\ (ciQuit atis defined in the Stackuplmpedance element.
type acklmpedanc umerated string that defines the type as being 1-1
e r MICROSTRIP | DIFFERENTIAL_PAIR |
DED_MICROSTRIP |
GE_COUPLED_STRIPLINE |
UPLED_EMBEDDED_MICROSTRIP | RAMBUS |
COPLANAR_WAVEGUIDE_MICROSTRIP |
OPLANAR_WAVEGUIDE_STRIPLINE |
EDGE_COUPLED_COPLANAR_WAVEGUIDE_STRIPLINE
|
EDGE_COUPLED_COPLANAR_WAVEGUIDE_MICROST
\ RIP that requires the impedance control.
tolPlus \r\won gMeDouble The plus tolerance on the nominal number established as 1-1
pre the value for the impedance circuitry.
tolMinus nonNegativeDouble | The minus tolerance on the nominal number established 1-1
Typp as the value for the impedance {‘ir{‘llifry
introduction string The details required to identify the source and receptor of 1-1
the signals that need the control and whether the
construction is a Stripline, Embedded Stripline, microstrip,
dual microstrip or some other configuration.
Xform XformType An element that provides the ability to reset the point of 0-1
origin of a predefined area that can be scaled, mirror
imaged or rotated. See 3.3. The details provide where the
impedance is critical
Location LocationType The image defined by Pol yl i ne or Contour or a pre- 1-1
defined image is located to identify where the impedance
applies. The image may have been reorientated by the
Xform.
X double The x coordinate of the location to which the impedance 1-1
applies
y double The y coordinate of the location to which the impedance 1-1

applies
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Polyline PolylineType A particular conductor that can be defined as a continuous 0-n
circuit on a particular layer of reference where the
conductor width or dielectric separation are part of the
impedance calculations. The polyBegin and polyStep
attributes are provided.

PolyBegin PolyBeginType The PolyBegin element defines the starting point of the 1-1
polyline.

X double The X starting point of the first polyline line segment. 1-1

y double The Y starting point of the first polyline line segment. 1-1

PolyStep ABSTRACT The Pol ySt ep element is a substitution group that 2-n

defines a circular (Pol ySt epCur ve) or straight line
(Pol ySt epSegnent ) continuation of the polygon. The
pol vst ep direction may be clockwise or
counterclockwise which must be consistent when an
description is used as one of the Pol ySt e ments
Straight or curved line segments must n ross.

LineDesc{roup ABSTRACT A substitution group that specifies the Lj 1-1

instantiated.

Contour ContourType A sequence of connected edges t olyg 0-n
edge can be stralght or ar:

Polygon PolygonType A closed shape whoge e OW 1-1
coordinates of w c are\d |ned relative he local

coordinate syst

PolyBegin PolyBeginType r%;&ys\em \Ie ent d%e\s&h rting point of the 1-1
polygon

X double artm Nof e flrst polygon edge. 1-1

y double The\Y starti pc}h\ he}rst polygon edge. 1-1

PolyStep ABSTRA é@[_)?eleme t is a substitution group that 1-n
y St epCur ve) or straight line

) continuation of the polygon. The

clockwise which must be consistent when any Ar c
i s used as one of the Pol ySt ep elements.
i or curved line segments must not cross. The final
d final Y coordinate must match those of the
/\ /;F%ﬁy egin element to signify that the shape is closed.

Cutout toutTy -A/polygon closed shape whose edges do not cross, which 0-n
adopts the coordinates of the original polygon, however
represents the absence of material within the original
polygon shape.

NS
PolyBegin Qo\%gi\nﬁpe The PolyBegin element defines the starting point of the 1-1

polygon.
X b The X starting point of the first polygon edge. 1-1
y double The Y starting point of the first polygon edge. 1-1
PolyStep ABSTRACT The Pol ySt ep element is a substitution group that 1-n

defines a circular (Pol ySt epCur ve) or straight line

(Pol ySt epSegnent ) continuation of the polygon. The
pol yst ep direction may be clockwise or
counterclockwise which must be consistent when any Arc
description is used as one of the Pol ySt ep elements.
Straight or curved line segments must not cross. The final
X and final Y coordinate must match those of the

Pol yBegi n element to signify that the shape is closed.

LayerRef string A reference to the layer being described in the elements. 0-n
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9.3 C

adData/StepList

The CadDat a St epLi st represent a collection of layers, each with a profile that defines its
outer shape. The basic step is the Printed Circuit Assembly (PCA) itself. In manufacturing,
this basic step is often step and repeated (nested) inside a larger step (called array, or sub-
panel). This array step can be further nested into another step; called a production panel. The
Ecad element always contains at least one St ep, but may contain several, some basic ones
and others nesting previous steps.

The CAD St ep tag can be repeated multiple times inside a job to represent several job Steps
and their optional panelization. Each Step contains all the relevant information including

Dat um

Profile, St epRepeat Li st | Layer Attri buteli st, Packa

elLi st

Conpon
Table 9

All step
from the
each st

ent Li st, Vpl Conponent Li st, Logi cal NetLi st and Layer

5 inside an Ecad element share the exact same layer
same basic panel. Each | ayer, in the list of layers,
ep it may contain different graphical information or

Table 95 — CadData Step

t. See

?re ‘cut’
ough in

+* Layery[:&&t@\)
LefverDesc G
4 1
+ CadDatag \ \P/name %
CadDataTwpe qualifiediameTvpe
(BN

Stepli tE_\é * Step
\Ste is \/ SkepType
Attripute/ ttribut \/ Description Occur-
Elemerit Name Eleme rence
CadData CagDataType A-n te\i\gl{ment containing the actual Cad data 1-1
escribing the printed board and printed board assembly
(\ charagteristics.
LayerDesf LayerDesc e ‘Pﬁ?ines the type of layers contained in the list. This may 1-1
e any one of the following enumerated strings: BOARD |
BOARDPANEL | ASSEMBLY | ASSEMBLYARRAY |
COUPON | DOCUMENTATION | TOOLING |
P MISCELLANEOUS.
StepList \St Ebiﬁt\T/y,Be The element that signifies the collection of layers, each 0-n
with their own profile as is used to describe the printed
circuit board assembly sub-panel or other conditions in
the file.
name r'1I|mIifinr|N9mnTylnp The name :\:Qignpd hy the user for the collection of 1-1
layers identified in the St epLi st.
Step StepType The St ep element consists of multiple sub-elements 1-n

each intended to help describe the different steps
needed in the board fabrication, or assembling the
electronic product.



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

- 110 - 61182-2 O IEC:2006(E)

Table 96 — Step

# name
qualifiedrameType

—®) + .ﬁ.ttrilznvutneE

+ PadStack
@ PadstackTvpe B

*+ Route
RouteTvpe

¥ Latuim
LocationType

* Profile
ConkbourType

* StepRepeat
StepRepeatType

* Package
PackageTvpe

*Compﬂne

Cu:urnpn(l;en{:\ peK‘t;E

* sppadkagé )

%pgc\:;eev(pag

+ Yplcomponent -
EL%E%ETWD S e

@ii* ngica};ét{z

j =

hyMetGroup
quNetGrDupT';.-'pe
X

\#LayerFeature
LayerFeatureTvpe

+ Step =
StepType

+ DfxMeasurementList E
DFxMeasurementListType

£
NG B W @ B @

Attiibute. tribute/ Description Occur-
Elem nt/Qa e ement rence
Step epTyp The St ep element consists of multiple sub-elements each 1-n
intended to help describe the different steps needed in the
board fabrication, or assembling the electronic product.
name \su»élifiedName The name assigned by the user for the individual Steps 1-1
Type used to make up the layers identified in a particular

Steptist:

Attribute ABSTRACT A substitution group that consists of various attributes that 0-n
may be used within the body of the 61182-2 standard.
Attributes are optional and are used within the
Component, Logical Net, Set, and Step elements.
Attributes contain legacy data that has not yet become a
more formal part of 61182-2 : the long range intention is to
deprecate all Attributes and to incorporate their
information elsewhere in 61182-2 files. There are five
kinds of standard Attri but e that hold different types of
data, and a Nonst andar dAttri bute which can contain
any type of data. The standard attributes are constrained
to have specific names.
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PadStack PadStackType A nested element containing a list of all the PadSt ack 0-n
configurations taken from the CAD file as a description of
the original design of the board or panel and their
application to the electronic product. The data is
redundant when layered fabrication is defined in the file,
and serves the purpose of archiving CAD data used for
reference.
Route RouteType The individual route segment list captured from the CAD 0-n
system. The data is redundant when layered fabrication is
defined in the file, and serves the purpose of archiving
CAD data used for reference.
Datum LocationType The Dat umelement defines the location of the point of 1-1
origin for the individual St ep file. The name of the
St epli st helps to associate the datum between boards
and panels or arrays. (
Profile ContourType The profile of all the elements in the St ep te;\f}lis as 1-1
a Cont our.
StepRepdat StepRepeat A nested element list containing the Step\and\Repeat v 0-n
Type functions that impact the information of\the\eleatronic
product.
Package PackageType Generic component packagedescriptions use by the 0-n
St ep file schemas.
Component Component A nested element list of component criptions and their 0-n
Type application to the electronic product, 'Each.component
references a pac(kél_ske st romithe Rackage section.
VplPackape VplPackage A ngsted eleprent listof p cka&g}y s/and CAD library 0-n
Type descriptions and thelr appligation to the electronic product.
VplCompdnent VplComponent A nes elementNist © odeescriptions combined 0-n
Type with any ExternakVendor Rarts Library (EVPL) Database.
Each compo ces’a package style from the
)LQP ckage ‘sgction:
LogicalNdt Logical tTN A nes ele%r{t li f logical net descriptions and their 0-n
[\ Wcat n*to the electronic product.
PhyNetGroup PhyNetGfo A'qested element list of physical net descriptions and their 0-n
/\'{ype application to’the electronic product.
LayerFeajure /f ure A nested element list of all the features associated with a 0-n
pe ific’layer and their application to the electronic
product.
DfxMeasyrementkist |\ DfxMeasure- %ested element list of the recommended modifications of 0-n
entListType the design features, indicating the measurements made of
the physical conditions that might be considered as
(\ N manufacturing improvements.
9.3.1 Attrib
The Atft'rivbut e substitution group consists of various attributes that may be psed in
association with the St ep. There are five kinds of standard Attri but e that hold different

types of data, and a NonstandardAttri bute which can contain any type of data. The
standard attributes are constrained to have specific names. There may be from one to many
occurrences each with a unique name within the St ep named identified file. See Table 97.

Table 97 — Attribute substitution group

* Attribute 5
Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
Attribute ABSTRACT A substitution group that may be any of a group of 0-n

enumerated string description or a unique string for a
condition not addressed by the standard attributes.
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The PadSt ack element consists of multiple padstacks taken from the CAD system and is
intended to preserve the data from the layout system. The information noted pertains to the
CadProperty of which the padstack is a part. The relationship is identified by the
CadProperty unique name and is the original design file from the CAD system. The data
becomes redundant when the individual layered features are defined and is then for reference
only. See Table 98.

Table 98 — PadStack element

r.‘ natk

TICT

i
(:‘)LqualiFiEdNameType % |

L

* LayerHole

* PadStack E

LaverHoleTvpe

PadstackTvpe + LayerPa .
LaverPadTvpe \
Attripute/ Attribute/ Scri \ \/ Occur-
Elemerjt Name Element Type rence
PadStack PadStackType ini i all the’'PadSt ack 0-n
as a description of
| and its
to the electronie product. The data is
ication is defined in the file,
net qualifiedNameType | The name attach Wlectrical description of the 0-1
conductive haole ‘pattern:
LayerHolg layerHole pe\( The™ho de&r)lpti f the padstack including all of its 0-1
’\ (aQribu Si
LayerPad layerPad e nested element defining the pad(s) that the hole 0-n
traverses indicating location and layer reference for
\Qiffe nt pad sizes.
9.3.21
The Layer ent-associated with a padstack identifies the distance through which the
hole tra as_.a'span between individual layers. See Table 99.

Table 99 — LayHole element

# name %
TOa e Ty pe

[0 diameter é
ThonedativelIOUDe TP

[0 pIatingStatus% # plusTol
PR 1= e =N

el pel%

[0 minusTol I% [0 X &y
niantegativelboublaType double double
* LayerHole | * Span
LaverHoleType SpanType

Attribute/ Attribute/ Description Occur-
Element Name Element Type rence
LayerHole LayerHoleType The hole description of the padstack including all its 0-1

attributes.
name qualifiedNameType | A unique identification of a particular hole. 1-1
diameter nonNegativeDouble | The nominal diameter of the hole in the as-finished state. 1-1
Type

platingStatus platingStatusType The type of hole defined as an enumerated string 1-1

indicating PLATED | NONPLATED | VIA.
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plusTol nonNegativeDouble | The plus tolerance that defines the variation permitted 1-1
Type from the nominal hole-diameter.
minusTol nonNegativeDouble | The minus tolerance that defines the variation permitted 1-1
Type from the nominal hole-diameter.
X double The x-location of the hole. 1-1
y double The y-location of the hole. 1-1
Span SpanType A nested element where the field may be added to layers 1-1
of type drill and route that are either buried or blind. In
such a case, it represents the start and end board layers
between which drilling/routing is done. If the drill layer is
going through the board, it is required not to be included in
a span subsection.
9.3.2.2 LayerPad
The Layer Pad element is a group of specific graphic feature ecomeparp of the
padstack with a description of the pin to which the padstack i e layervdn which
the indiyidual pad is located. See Table 100.
Table 100 LayerPad?ame\
: wFor &
= [~
=L
LayerPadType \( MD Ty double double
>
Attripute/ \)A ribute. Description Occur-
Elemer{t Name ;l@n\e Type \ rence
LayerPad PadType Amested element defining the pad(s) that the hole 0-n
traverses indicating location and layer reference for
different pad sizes
pin W \/ Identification of the electrical connection to specific pins 0-1
S of electronic components.
layerRef N WneType A reference to the appropriate layer to which the attribute 1-1
applies.
Xform WType An element that provides the ability to reset the point of 0-1
origin of a predefined pad that can be scaled, mirror
imngpd or rotated. See 3 3
Location LocationType The location of the image defined by the 1-1
St andar dShape or a pre-defined St andar dShape of
the pad. The image may have been reorientated by the
Xform.
X double The x coordinate of the location of the pad. 1-1
y double The y coordinate of the location of the pad. 1-1
StandardShape ABSTRACT A substitution group that may call for any 1-1

St andardPrim tive, instantiated by describing their
unique features or by referencing a predefined primitive
contained in the Di cti onarySt andar d.
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The Rout e element consists of multiple routes taken from the CAD system and is intended to
preserve the data from the layout system. Each Rout e is referenced to a particular Net and a
layer on which the route or net occurs as taken from the CAD system. The data becomes
redundant when the individual layered features are defined and is then for reference only. The
Rout e element uses the same characteristics of the St ep description as defined in the
Layer Feat ur e schema (see 8.3.13). See Table 101.

Table 101 — Route element

x

.

[ 1
@[' net %
qualifiedMameTvpe

o

+ Route = @

*+ | ayerFeature * EBQE
E———+
LaverFeatureType ﬁ\ﬁ'\w
p

FouteTvpe e 2 Oh
Attribute/ Attribute/ <D3§7i t%n\\) Occur-
Element|Name Element Type M\ X rence
Route RouteType The indivi te segment Iiéihéaptur from the CAD 0-n
system. ta is fredundant when|layered fabrication is
define fite, anditherefare is for reference only.
net qualifiedNameType Each route is linkedxte/a particular net which is defined in 0-1
the Gad s m a tches the padstacks that are
assocjated withythe net.
LayerFeature LayerFeatu TyN The standard 82:2 8t ep characteristics for layer 1-n
N f?_(ture related to the route taken from the Cad system.
layerRef }a@ecﬁa}wﬁ%\ A\W@ga specific conductive layer where the route 1-1
exists.
Set M multiple Set elements and attributes defined in 8.3.13 1-n
r Béat ur e used to define specific features
associated with a conductive layer.
A specifi hical’ descriptions for a particular set of graphical shapes. These|shapes
are appli nducdtive pattern of the printed board. See Table 102.
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Table 102 — Set

® net
gualifiediameType

# geometry o
2| dyomene

@j ® polarity% d * padUsage% d # testPoint
polarity Type padllsageType boolean

# plate d # toolNumberRef
boolean skring

* Attribute 5
*+ Pad
PadType
+Fiduciaty
+ Hole
+ Sat E ¥ HoleType
SekType
+ Slot -
SlotType
+ Features
FeaturesType
+ ColorGroup g
+ LineDescGn%’ﬁE <\(> G
Attribute / Attribute/ esc}pﬁo/n Occur-
Elemerit Name Element Type rence
Set SetType The\multiple Setelements’and attributes defined in 8.3.1 1-n
d\to definespecifig features associated with a
con iveilayer.
net qualifiedNameIype wionship of any feature that has 0-1
ivity checked in the PhyNet Poi nt descriptions.
Thi is left blank if the Set descriptions are for
\Qt;;} han’printed board fabrication or assembly
/\ < ductivity.
polarity olarity Typ JIl?ari ty indicates whether the information described in 0-1
e Set is POSITIVE | NEGATIVE. A NEGATIVE
connotation can be used to describe the removal of a
dark field to the specific dimensions described for
another attribute. Thus, a surface that contains islands
<\ \ may have the islands described in a negative format.
padUsage \pa sa ype An indication as to the usage of any pad that becomes a 0-1
part of the Layer Feat ur e Set . The descriptions are
enumerated strings and must be one of the following:
TOE | VIA | GLOBAL_FIDUCIAL | LOCAL_FIDUCIAL |
avatall Il\lf‘_l-lf\l E I Nf\NI:_
testPoint boolean An enumerated string as either TRUE or FALSE (part of 0-1
the 3WC standard). TRUE indicates that the feature is a
candidate for a test point used for either in-circuit or
functional testing. FALSE indicates that it is not.
geometry string An identification to describe the overall geometry of the 0-1
features contained in the Set and their particular
application to the electronic product.
plate boolean An enumerated string as either TRUE or FALSE (part of 0-1
the 3WC standard). TRUE indicates that the feature is
plated in a secondary operation . FALSE indicates that it
is not.
tooINumberRef string A reference to the tool number defined in the Dri | | Tool 0-1

instance of the Layer section. This feature is used to

associate the tool with features that are part of the Set .



https://iecnorm.com/api/?name=4387e9ce75ad2e687004dfa86354564d

- 116 - 61182-2 O IEC:2006(E)

Attribute ABSTRACT A substitution group that may be any of a group of 0-n
enumerated string descriptions or a unique string for a
condition not addressed by the standard attributes. The
Attri bute is associated with the Layer Feat ur e Set .
Pad PadType A series of pads that are associated with the 0-n
Layer Feature Set.
Fiducial ABSTRACT A substitution that consists of four elements that may be 0-n
used to replace the fiducial element. When the
Fi duci al element is substituted it shall be by a
Gl obal , Local , BadBoardMar k, or
GoodPanel Mar k.
Hole HoleType A series of holes associated with the Layer Feat ure 0-n
Set .
Slot SlotType A series of slots associated with the Layer Feat ure 0-n
Set . o~
Features FeaturesType An embedded element that defines a s 0-n
of any predefined St andar dShape or t
may be instantiated as a part of the~Layer F
Set .
ColorGrolip ABSTRACT A substitution group that per 0-n
color through instantiating t
providing a reference t
Di cti onarycCol or.
LineDescfroup | ABSTRACT gt&elg{s 0-n
istice’o
predefinegd.f
seGroup
ed LizneDesc
9.3.4 Datum
The Dat Dat um) defines the location of the point
of origin e St epLi st helps to associate the datum
betweer ble 103
(\ — Datum element
Dm/
<\ \L"Q ki T',.fpe doble doukble
N
Attribte/ ribute Description Occur-
Element e ¥|e ent Ty, rence
Datum ocationType A nested element containing the datum origin for the overall 1-1
Step.
X double The X location of the datum. 1-1
y double The Y location of the datum. 1-1

9.3.5 Profile

The Profil e element of the St ep schema (St epTypeProfi | e) defines the exact periphery
of the board or assembly and therefore all the characteristics of the Step element. See

Table 104.
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Table 104 — Profile element

+ PolyBegin [i X I% [o I%
* PO'?QOHE PolyBeginTvpe double double
PolygonType * PﬂletepE
+ Profile
ConktourType
2 + PolyBegin [0 X I% [0 I%]
PolyBeginT doubl doutl
+ Cutout . olyBeginType ouble ouble
PolygonType > Poh,-'StepE
Attribptetf Attributel— o Occur-
Element|Name Element Type rence
A)
Profile ContourType The profile is a cont our Type and thus descri the p ri 1-1
that encompasses all the elements in the St
PolyBegin PolyBeginType | The Pol yBegi n element defines the st int \/ 1-1
polygon.
X double The X starting point of the first po go e 1-1
y double The Y starting point of the fiWn\ecE& \\/ 1-1
PolyStep ABSTRACT i i i 1.n
pol yste
which must b
one of theRol y
segments
must mat
shape is
Cutout CutoutType 0-n
PolyBegir PolyBeginType Po Wement defines the starting point of the 1-1
\;{oly
X do%@\ g point of the first polygon edge. 1-1
y d@b%\ Wrtmg point of the first polygon edge. 1-1
PolyStep RACT e Pol ySt ep element is a substitution group that defines a 1-n
circular (Pol ySt epCur ve) or straight line
(Pol ySt epSegnent ) continuation of the polygon. The
pol yst ep direction may be clockwise or counterclockwise
which must be consistent when any Ar ¢ description is used as
one of the Pol ySt ep elements. Straight or curved line
segments must not cross. The final X and final Y coordinate
must match those of the PolyBegin element to signify that the
shape is closed.

<Step name = "KarensSingleBoard">
<Datum x ="10.00" y = "10.00"/>

<Profile>
<Polygon>

<PolyBegin x = "0.00" y = "10.00"/>
<PolyStepSegment x = "0.00" y = "90.00"/>

<PolyStepCurve x = "10.00" y = "100.00" centerX =

"10.00" centerY = "90.00" clockwise = "TRUE"/>

<PolyStepSegment x = "200.00" y = "100.00"/>
<PolyStepSegment x = "200.00" y = "50.00"/>

<PolyStepSegment x = "150.00" y =

"50.00"/>

<PolyStepSegment x = "150.00" y = "0.00"/>
<PolyStepSegment x = "10.00" y = "0.00"/>

<PolyStepCurve x = "0.00" y = "10.00" centerX =

</Polygon>
</Profile>
</Step>

"10.00" centerY ="10.00" clockwise = "TRUE"/>
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9.3.6 StepRepeat

The St epRepeat elements provides information for steps representing panels or assembly
arrays. Coupons may also use this feature to step the coupon description on the borders of
the panel. The layer descriptions of any Boar d and Coupon combined in a Panel description
must be of the same construction. See Table 105.

Table 105 — StepRepeat element

# stepRef [Ox % [Ov 4 [Onx 'i
ualifiedMameType double double nonfegativelnteger

+ StepRepeat [ ny q [# dx q [# dy # angle#
StepRepeativpe | nornegativelnteger |nonlegativeDoubleType | nonlegativeDdublaTypa. angleType

# Mirror g
boalean ; “

Attribute/ Attribute/ Description N/] Occur-
Element|Name Element Type (\ rence

StepRepdat StepRepeatType A nested element list containi 0-n
functions that impact the info
product.

stepRef qualifiedNameType A reference to the ste(thzk?hom\ib\e\rs@d on the 1-1
panel.
I\

X double The oint of in hére the(firit step>should be placed 1-1
in rélationshig_to the(datum, This-maly-Be coincident or
may offset from the_datum of the particular step.

y double The Y, nt of originwhere the first step should be placed 1-1
in relationshijp to the datum\ This may be coincident or
may be offset from-the of the particular step.

nx nonNegativélnteger /| The numberof times that the referenced step should be 1-1
A repeated ifi,the X direction.

ny nonNegativ ger e humb MS that the referenced step should be 1-1
repeated in the Y direction.
n

dx W t eDout§1e\ e di er%nal distance in the positive X direction as a 1-1
Type{\ \:&“’fro the first position point of origin (not necessarily
ro

e datum).
dy nonNegativeBolible \T_be/dimensional distance in the positive Y direction as a 1-1
p step from the first position point of origin (not necessarily
from the datum).
N
angle angleType A unique angle to allow rotation of the St epRepeat image 1-1

description where “0°” is as defined with the angle
descriptions being counterclockwise (i.e. 45° 90°) from the
horizontal zero angle.

mirror boM An enumerated string as either TRUE or FALSE (part of 1-1
the 3WC standard). TRUE equals that the image is
mirrored; FALSE indicates that it is not.
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<Step name = "KarensAssemblyPanel">
<Datum x ="0.00" y = "0.00"/>
<Profile>
<Polygon>
<PolyBegin x = "0.00" y = "0.00"/>
<PolyStepSegment x = "0.00" y = "427.00"/>
<PolyStepSegment x = "260.00" y = "427.00"/>
<PolyStepSegment x = "260.00" y = "0.00"/>
<PolyStepSegment x = "0.00" y = "0.00"/>
</Polygon>
</Profile>
<StepRepeat stepRef = "KarensSingleBoard" x = "110.00" y = "20.00" nx = "1" ny = "1" dx = "120.00" dy = "207.00" angle =
"90.00" mirror = "FALSE"/>
<LayerFeature layerRef = "1-Top Signal">
<Set polarity = "POSITIVE">
KGlobalFiducial>
<Location x = "250.00" y = "10.00"/>
<Circle diameter = "1.00"/>
K/GlobalFiducial>
KGlobalFiducial>
<Location x = "250.00" y = "417.00"/>
<Circle diameter = "1.00"/>
K/GlobalFiducial>
KGlobalFiducial>
<Location x ="10.00" y = "10.00"/>
<Circle diameter = "1.00"/>
K/GlobalFiducial>
kBadBoardMark>

<Location x = "190.00" y = "5.00"/>
<Circle diameter = "1.50"/>
k/BadBoardMark>
kBadBoardMark>
<Location x = "70.00" y = "5.00"/>
<Circle diameter = "1.00"/>
k/BadBoardMark>
kBadBoardMark>
y 4

<Location x = "190.00?

</BadBoardMark>
kBadBoardMark>

<Location "70.
<Circle dia er =
k/BadBoardMa

kGoodPanelMark
<Location
<Donut s
k/GoodPanel

er ="1.50" innerDiameter = "0.80"/>

</S
</Lays
</Step>

9.3.7 LPackage

The Package element descriptions define the package shape (Out | i ne), library descriptions
including land patterns, silk screen information, assembly drawing details, and pin
identification. The Package element defines all the physical description of all the packages
used by the Conponent element inside the St ep. See Table 106. The names assigned to the
package should be consistent with the naming convention established in IPC-7350 series of
parts and land pattern descriptions. (See Annex A)
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# name

% [0 type % d‘ pinDne% dt height '%
qualifiedMameType packageTvpeType string nonflegativeDoubleType

+ Outline
QutlineType
+ LandPattern
® LandPatternTyvpe i
+ Package SN + SI"(SCI‘EEFIE
PackageType SilkScreenType
+ AssemblyDrawing
®.ﬂ.ssembl DrawingType o
+ Pin
_®PinT peE
/AN
Attripute/ Attribute/ Description Occur-
Element Name Element Type rence
Package PackageType Generic component package descriptidns foruse b§the 0-n
file schemas.
name qualifiedName | A unique name assigned to the sica hical 1-1
Type description of a part in acco i P 7 aming
Convention for Packages and Land*Ra
type PackageType ane erated string 1-1
Type ions:
A | CERAMIC_DIP
_FLATPACK |
ALE CHOKE SWITCH_SM |
OR_TH | EMBEDDED |
RRIER | MCM | MELF |
NETWORK | PGA
ASTIC CHIP_CARRIER | PLASTIC_DIP |
RANSISTOR | RADIAL_LEADED |
QUAD FLATPACK | RELAY_ SM | RELAY_TH
0oJ | SOPIC | SOT143 | SOT23 | SOT52 |
SQUARE_QUAD_FLATPACK | SSOIC | SWITCH_TH |
_TYPE | TRANSFORMER | TRIMPOT_ SM |
pinOne n A desc %n of Pin one of the part in accordance with its 0-1
lationship to the original orientation as stored. Pin one moves
wit e change in orientation.
height le } description of the component height in terms of the mounting 0-1
surface to the highest protrusion of the Package. The units are
\ in the Uni t s set by the Cadheader .
Outline OuthineType A nested element that defines the physical outline of the part as 1-1
seen from the top, related to the graphical image that appears
on the assembly. Includes body and pin profiles if applicable.
The outline is an enclosed polygon type.
LandPattern LandPattern A nested element that defines the surface land pattern 0-1
Type consisting of Lands in a particular pattern that matches the
footprint of the component outline. The point of origin of the
LandPat tern and Qut | i ne are identical.
SilkScreen SilkScreen A nested element that defines the symbolization and legend 0-1
Type required to be placed on the board for the particular package.
Includes location of the reference designator or other Text. The
point of origin of the image is the same as the origin of the
LandPattern and Qutli ne.
AssemblyDrawing Assembly A nested element that defines the graphics required for the 0-1
DrawingType assembly drawing. The images relate to the component body
outline and any text needed. The point of origin for the
assembly drawing is the same as the images of the Out | i ne,
LandPattern, and Si | kScr een schema.
Pin PinType A nested element that defines the pin relationship of all the pins 0-n

that are a part of the package style related to the land pattern

description.
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9.3.71 Outline

A nested element that defines the physical outlines of the part related to the graphical image
that appears on the assembly. The Qut | i ne includes the body of the part, the Pi n element
and the Pin element includes the Pi n profiles. These are combined to describe the
component. See Table 107.

Table 107 — Outline element

+ Pol'-,-'gon B PolyBeginType double double

rUI:u'HUIII:u"JE ’
* dutline 7 | 5[ ¥ POySTeép e

CutlneType
+ LineDescGroup <\ x

Attribute/ Attribute/ Description \> Occur-
Element|Name Element Type rence

Outline OutlineType A nested element that defines the of the part 1-1
viewed from the top, related i image t
appears on the assembly. i n profiles
are defined by the Pin element. The Ou enclosed
polygon type.

Polygon PolygonType A closed’shape whose e e coordinates of 1-1
which arexdefined relative\to the\local cogrdinate system of the
polygon.

PolyBegin PolyBeginType | The Pol yém n ele%e{de\fm\ithe starting point of the 1-1
polygon.

X double ( hl(\[‘S{tl g po t fthe f| st polygon edge. 1-1

y double [\ ﬂﬁ\e Y(.s\art}g\}xkt of tae first polygon edge. 1-1
PolyStep ABSTRACT e Pol y St ep element is a substitution group that defines a 1-n
>cir lar (Rol ySt epCur ve) or straight line
PolSt epSegrent ) continuation of the polygon. The

p dipection may be clockwise or counterclockwise

u e consistent when any Ar ¢ description is used as

ust match those of the Pol yBegi n element to signify that the
shrape is closed.

Li neEnd characteristics of the Qut | i ne. The Li neDesc may
also have been predefined in the Di cti onaryLi neDesc and
instantiated from the dictionary.

LineDesc roﬁ\ﬁ R\ACT A substitution group that specifies the Li neW dt h and 1-1

9.3.7.2 —tandPattern

The LandPat t er n element consists of those characteristics that define the pattern to which
surface mount components are attached. The embedded elements include both the Pad
description and the potential for providing a target, usually indicating pi nOne. Land pattern
descriptions should be used wherever a relationship to component pins needs to be
established. This information is redundant when layers for component attachment are defined.
See Table 108
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Table 108 — LandPattern element

7| ® Ping
skring

_@ + XformE
sFormType
_@ + Pad | +* LocationE
PadTvpe LocakionType

* gtandardShape

+ | andPattern E—

LandPattermnType + Xform
—?
HreformTyoe C
® + Target E + LocationE
TargetType LocationType

+ Stan«:l.arfiihéfiﬁg

{

X

Attribute/ Attribute/ Descrip/tio\n\ \ \/ Occur-
Ao

Element|Name Element Type rence

LandPattgrn LandPatternType | A nested element that defin e rfe}&an W 0-1
consisting of Pads in a p ticular tt that matches the
footprint of the componént.

Pad PadType A nested element We adto beMocated as part of 1-n
the lan ttern.

pin string A description“relating t ad 0 a spe |f|c pin of the 0-1
component bein unte on th icular land pattern.

Xform XformType An element that proyides the b|||ty to reset the point of 0-1
origin of a predefined’pa ha can be scaled, mirror imaged

| gt 56

Location LocationType \h’he Ioca ioncof'the im defined by the standard shape or a 1-1
pref tandard shape of the pad. The image may have
bee ed by the Xform.

X @uats > z }W\e x\e\or}\\q;,t% of the location of the pad. 1-1

y do}glée/\ W(a/\}\{ooﬁlmate of the location of the pad. 1-1

Standard$hape S CT A substitution group that permits the substitution of any of 1-1
e St'andar dPri m ti ve shapes in accordance with their
individual descriptions. A predefined St andardPrimtive
ay also be instantiated by its unique “id” when the feature

< is contained in the DictionaryStandard. When a reference is
made to the dictionary predefined primitive the Uni t s must
match.

Target argetType A nested element defining the target to be located as part of 0-n
the land pattern.

Xform XformType An element that provides the ability to reset the point of 0-1
origin of a predefined target that can be scaled, mirror
imaged or rotated. See 3.3

Location LocationType The location of the image defined by the standard shape or a 1-1
pre-defined standard shape of the target. The image may
have been reorientated by the Xform.

X double The x coordinate of the location of the target. 1-1
y double The y coordinate of the location of the target. 1-1
StandardShape ABSTRACT A substitution group that permits the substitution of any of 1-1

the St andardPri mi ti ve shapes in accordance with their
individual descriptions. A predefined St andardPrimitive
may also be instantiated by its unique “id” when the feature
is contained in the Di cti onar ySt andar d. When a
reference is made to the dictionary predefined primitive the
Uni t s must match.
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9.3.7.3 SilkScreen

The Si | kScreen element defines the symbolization and legend required to be placed on the
board for the particular package. The Sil kScreen descriptions include location of the
reference designator or other Text . The point of origin of the image is the same as the origin
of the LandPat t ern and Qut | i ne. See Table 109.

Table 109 — SilkScreen element

+ PolyBegin 4

FolyBeginType

CutlineType -
# LineDescGroup
* textString # fontsize
sErir ositivelnteger
*+ Xform
ST
+ Location @y oy
i double double

*x * ¥
double double

il LacationT:
+ SilkScreen ocationType:
SilkScreenT: _

X ]
+ Text * i i
Q BoundingBox ® lowerLeftx rLefty \ ° hgpem!gkﬁxl% * up perrighty
TextType BoundingBoxType 5 dauble double dioubl doubl
+ FontRef sid \/
FontRefType ualifiediameType
q + ColorGroup & j*

* Target g
TargetType

)

E
andardshape E‘ \ \ \

Attribute/ Attribute % escription Occur-
Element|Name Eleme Typ N\ rence
SilkScreep SilkScr nT ement that defines the symbolization and legend 0-1
i (o] pJdaced on the board for the particular package.
ation of the reference designator or other Text .
€ point of origin of the image is the same as the origin of
the L attern and Qutline.
Outline Ilne y Mestéd element that defines the outlines of the part related 0-n
o the graphical image that appears on the board. The outline
is an enclosed polygon type.
Polygon onTyp A closed shape whose edges do not cross, the coordinates of 1-1
which are defined relative to the local coordinate system of
the polygon.
PolyBegin PolyBe mType The Pol yBegi n element defines the starting point of the 1-1
polygon.
X double The X starting point of the first polygon edge. 1-1
y double The Y starting point of the first polygon edge. 1-1
PolyStep ABSTRACT The Pol ySt ep element is a substitution group that defines a 1-n

circular (Pol ySt epCur ve) or straight line

(Pol ySt epSegnent ) continuation of the polygon. The

pol yst ep direction may be clockwise or counterclockwise
which must be consistent when any Ar ¢ description is used as
one of the Pol ySt ep elements. Straight or curved line
segments must not cross. The final X and final Y coordinate
must match those of the Pol yBegi n element to signify that
the shape is closed.

LineDescGroup ABSTRACT A substitution group that specifies the Li neW dt h and 1-1
Li neEnd characteristics of the Qut | i ne. The Li neDesc may
also have been predefined in the Di cti onaryLi neDesc and
instantiated from the dictionary.
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Text TextType A nested element that defines the text to be silkscreened onto 0-n
the surface of the printed board.

textString string The text phrase (case-sensitive) in accordance with the 1-1
language element of the Header element representing the
specific characters to be silkscreened onto the board surface.

fontSize positivelnteger A dimensional characteristic in terms of an integer that 1-1
defines the font size

Xform XformType An element that provides the ability to reset the point of origin 0-1
of the text box, then scale, mirror image or rotate the text box
after the text box origin has been placed at an X and Y
location. See 3.3

Location Luuqt;ullT_ypG Fretocatiomrof-the }JU;IIt of uliyill of-threBoumh g Box—t ed 1-1
to contain the text or a predefined text contained jn the
Di cti onaryUser. The textbox may have been/fe ed
by the Xform.

X double The x coordinate of the location of the pomt f ori 1-1
(lowerLeftX) of the Boundi ngBox.

y double The y coordinate of the location of int oNLqm 1-1
(lowerLeftY) of the Boundi ngB

Boundingpox BoundingBoxTyp | A constraining rectangular at 1-1

e encompasses the entire tgxt strlng i and lower

case characters.

lowerLeft double The lowe Ieft han di M of gular area 1-1
encompass tekxt

lowerLeft double The loweneft h d| nsmWectangular area 1-1
encompa th

upperRightX double The upper rig andox dimension of the the rectangular area 1-1
encompassing theXext.

upperRightY double he up ht imension of the rectangular area 1-1

N pas he text
FontRef FontRef yM e m hat.is optional to reference a predefined font by 0-1
h tandard Helvetica font is not being instantiated.
id Jhe-ic entl ation of the Font Def stored in the 1-1
Type c Font .

ColorGrotip Wnal substitution group that permits assigning a 0-1

partietlar color through instantiating the three basic colors or
y providing a reference to a predefined Col or in
i ctionaryCol or

Target TargetType A nested element defining the target to be located as part of 0-n
the land pattern.

Xform formType A nested element describing the location and mirroring, 0-1
rotation or scaling of the St andar dShape used to define the
Tar get in order to have it be consistent within the silk screen
image description

Location LocationType The location of the image defined by the standard shape or a 1-1
pre-defined standard shape of the target. The image may
have been reorientated by the Xform.

X double The x coordinate of the location of the target. 1-1

y double The y coordinate of the location of the target. 1-1

StandardShape ABSTRACT A substitution group that permits the substitution of any of the 1-1

St andar dPri m ti ve shapes in accordance with their
individual descriptions. A predefined St andardPrimtive
may also be instantiated by its unique “id” when the feature is
contained in the DictionaryStandard. When a reference is
made to the dictionary predefined primitive the Units must
match.
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The Assenbl yDr awi ng element reuses the same embedded elements and attributes as
defined for the Si | kscr een characteristics. The construction schemas are repeated to aid
the reader in interpretation of the library structure. See Table 110.

Table 110 — AssemblyDrawing element

+ Qutline
CutlineType

4+ Polygon
PolygonType

+ PolyBegin 4
PolyEeginType

+ PolyStep

hed X E * v E
diuble double

[+ Linefofﬁff lf%

. textString% # fontSize ﬂ
sErir ositivelnteger

+ Kform
[l
% g
+ Location -
LocationType:

@
dnuhle dnuhle

+ AcsemblyDfawing
AssemblyDrawingTpe

+ Boul
Biundin

*+ Text
® et

0 FontRef
antREFT pe

ndingBox

BoxType n

uppernghtY

dOD Lllg;MerLeftxﬂ & Pbe\\&é prem@htx 4
* |d

q uallF\EdNamET pe

q + ColorGroup j
#FormType:
LocationType

<\/\(>®

diuble:

+ Standardsha:{f é j
[N

Attrib
Element

ute/
Name

(o)

fcurrence

Assem
DrawingT

AssemblyQrawing

Attribut
Element Type
N

t that defines the graphics required for the
e images relate to the component body

xt needed. The point of origin for the

0-1

Outline

A nes B\e{ement that defines the the outlines of the part
elated fo the graphical image that appears on the board.
Th tline is an enclosed polygon type.

0-1

Polygon

} closed shape whose edges do not cross, the coordinates
of which are defined relative to the local coordinate system
of the polygon

1-1

*oly eMpe

PolyBegin

The Pol yBegi n element defines the starting point of the
polygon.

1-1

X double

The X starting point of the first polygon edge.

1-1

y double

The Y starting point of the first polygon edge

1-1

PolyStep ABSTRACT

The Pol ySt ep element is a substitution group that defines a
circular (Pol ySt epCur ve) or straight line

(Pol ySt epSegnent ) continuation of the polygon. The

pol yst ep direction may be clockwise or counterclockwise
which must be consistent when any Ar ¢ description is used
as one of the Pol ySt ep elements. Straight or curved line
segments must not cross. The final X and final Y coordinate
must match those of the Pol yBegi n element to signify that
the shape is closed.

LineDescGroup ABSTRACT

A substitution group that specifies the Li neW dt h and

Li neEnd characteristics of the Out | i ne. The Li neDesc
may also have been predefined in the

Di cti onaryLi neDesc and instantiated from the dictionary.

1-1

Text TextType

A nested element that defines the text to be silkscreened
onto the surface of the printed board.
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textString string The text phrase (case-sensitive) in accordance with the 1-1
language element of the Header element representing the
specific characters to be silkscreened onto the board
surface.

fontSize positivelnteger | A dimensional characteristic in terms of an integer that 1-1
defines the font size

Xform XformType An element that provides the ability to reset the point of 0-1
origin of the text box, then scale, mirror image or rotate the
text box after the text box origin has been placed at an X and
Y location. See 3.3

Location LocationType The location of the point of origin of the Boundi ngBox used 1-1
to contain the text or a predefined text contained in the

Di cti onaryUser. The textbox may have been reorientated
Dy tie ATOM. /

X double The x coordinate of the location of the point of i 1-1
(lowerLeftX) of the Boundi ngBox.

y double The y coordinate of the location of the point\of okigi 1-1
(lowerLeftY) of the Boundi ngBox. /.| N\

case characters.

Boundingbpx BoundingBox A constraining rectangular area (bounding bob\h@t 1-1

Type encompasses the entire text stripg inclu nan lower

lowerLeftX double The lower left hand x dimefsion of the F ta‘ngul area 1-1
encompassing the text. m

lowerLeftY| double The lower left ham\e\u%/o% rek&ngular area 1-1
encomge(s\gQg the’text. N

UpperRightX double The upper rightthand x di ensWthe rectangular area 1-1
encompassing the text.

UpperRightY double The upper right han tmension of the rectangular area 1-1
encompassing thestext.

FontRef FontRefTyfe n elemen that\is\ghi na)’to reference a predefined font by 0-1
its id, if theestandard Helvetica font is not being instantiated.

N
id qualif dm@e\ The \identification of the Font Def stored in the 1-1
TRe \Di\ct| nary Fony .
AcT

e
ColorGrou W An(optional substitution group that permits assigning a 0-1
r color through instantiating the three basic colors or

iding a reference to a predefined Col or in
Target TargetTyp A nested element defining the target to be located as part of 0-n
>1ne land pattern.

aryCol or.
Xform nﬁ”ype A nested element describing the location and mirroring, 0-1
\ rotation or scaling of the St andar dShape used to define the
Tar get in order to have it be consistent within the
AssemblyDrawing description.

Location LMnType The location of the image defined by the standard shape or a 1-1
pre-defined standard shape of the pad. The image may have
been reorientated by the Xform.

X double The x coordinate of the location of the target. 1-1
y double The y coordinate of the location of the target. 1-1
StandardShape ABSTRACT A substitution group that permits the substitution of any of 1-1

the St andar dPri mi ti ve shapes in accordance with their
individual descriptions. A predefined St andardPrinmitive
may also be instantiated by its unique “id” when the feature
is contained in the Di cti onar ySt andar d. When a
reference is made to the dictionary predefined primitive the
Uni t s must match.
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9.3.7.5 Pin

The Pi n element represents a set of Pi n characteristics that are attached to each component
package. Each Pi n has a number, nane, type, el ectrical Type and nmount Type. Each
Pi n also contains its relative location and outline. See Table 111.

Table 111 — Pin element

[0 number % [0 name % ® type - * electricalTvpe%
nonfegativeboubleType gualifiediameType cadPinType pinElectricalType
(-jl._, ® mountTvpe%
(T TLLTIL T 1=} /
@) + Xform
shormType o
+ Location [‘X '% [“.r' |%
T LocakionType double double
* Pih E—
FinType + PolyBegin mx % [o y l% ‘
:lpowgon & PaolvBeginType ble: doublg
= ohgontype +* F?(flvstep =
+ Outline | | |; ) E

CutlineType
+ Lin%t}ro%xv / G

Attribute/ Attribute/ Desw Occur-
Element|Name Element Type rence

Pin PinType A nested entcthat\defines the pin relationship of all the 0-n
pins that are apart of th ckage style related to the land
iption.

patternides

number nonNegative uble\k A speci 'Mr the Pin being described. The number 1-1
Type i i , however may require more
i us the type is identified as a
/\ i veDoubl e.
name qM amelypexsNAunique,name assigned by the user to describe the Pin at 1-1
{ﬁ\N\ \a"pg icdlar location.

type cadPinType \?_ﬁry;numerated string that defines the type of Pin as being 1-1
e of the following: THRU | BLIND | SURFACE.

electricalype pwn ITW The electrical type enumerated string that defines the Pin 0-1
@ \ as one of three possible conditions. These are:

ELECTRICAL | MECHANICAL | UNDEFINED.

mountTyp

o

R\\Mo nt e An enumerated string that defines the mounting 0-1
characteristics of the Pins and may be any one of the

following:

SURFACE_MOUNT PIN | SURFACE_MOUNT _PAD |
THROUGH_HOLE_PIN | THROUGH_HOLE_HOLE |
PRESSFIT | NONBOARD | HOLE | UNDEFINED

Xform XformType An element that provides the ability to reset the point of 0-1
origin of the graphic outline pin shape, then scale, mirror
image or rotate the shape it has been placed at an X and Y
location. See 3.3

Location LocationType The location of the image defined by the pin shape or a 1-1
pre-defined standard shape of the Pi n. The image may
have been reorientated by the Xform.

X double The X location of the Pi n defined by its centroid. 1-1

y double The Y location of the Pi n defined by its centroid. 1-1

Outline OutlineType A nested element that defines the the outlines of the part 1-1
related to the graphical image that appears on the board.
The CQutli ne is an enclosed polygon type.
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Polygon PolygonType A closed shape whose edges do not cross, the coordinates 1-1

of which are defined relative to the local coordinate system

of the polygon
PolyBegin PolyBeginType The Pol yBegi n element defines the starting point of the 1-1

polygon.
X double The X starting point of the first polygon edge. 1-1
y double The Y starting point of the first polygon edge 1-1
PolyStep ABSTRACT The Pol ySt ep element is a substitution group that defines 1-n

a circular (Pol ySt epCur ve) or straight line

(Pol ySt epSegnent ) continuation of the polygon. The

Pol yst ep direction may be clockwise or counterclockwise

which must be consistent when any Ar ¢ description is

used as one of the Pal ySt ep elements Qfmighfmur\/pd

line segments must not cross. The final X and fiphal Y

coordinate must match those of the Pol yBegi h\ element

to signify that the shape is closed.
LineDesc{sroup ABSTRACT A substitution group that specifies the LI h a 1-1

Li neEnd characteristics of the Qut he\Li MeDes N

may also have been predefined in the

Di cti onaryLi neDesc and instantiated fromithe

dictionary. \
9.3.8 Component
The Cofrponent section contains all fom the
originating CAD system and were ns. See
Table 1]2.

Table 112 - W
. reﬂj\&i \% \{g\eRef%\/ [0 part ® layerRef
am Type st Y string ualifiedMameTvpe
motﬁt\}'\g )\mg % @10 height % @{0 standdff '%
< tType ‘nonfegativeDoubleType nonlegativeDoubleType ronhlegativgDoubleType
%

Wﬂﬁsetq @{0 vDﬁ:setl% @10 rotation '% d‘ mirror#
+* compé¢nent /| »fortn double double nontegativeboubleType boolgan
ComponentTipe \® i m(‘a‘E 0

\ scaleTvpe
Sy [ frd s
LocafionType double double
Attribute// \Aéributel Description Occur-
ElementrName Element Type rence
Component ComponentType A nested element list of component descriptions and their 0-n
application to the electronic product.
refDes qualifiedNameType A unique name assigned to the particular component. 1-1
packageRef string A reference to the package style used to house the 1-1
component.
part string A part description of the part or its electrical/mechanical 1-1
characteristics.
layerRef qualifiedNameType The reference to the layer to which the component should 1-1
be attached as identified by the layer name including
defining a reference to an internal layer for embedded
component attachment.
mountType mountType The mount type as defined by an enumerated string which 1-1

may be one of the following: SMT | THMT | OTHER. This
attribute can be used to modify the Package description
i.e. a through-hole mount modified to be surface mounted.
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weight nonNegativeDouble | The weight of the particular component in grams. 0-1
Type
height nonNegativeDouble | The height that the top protrusion of the component body 0-1
Type is above the surface of the printed board in units assigned
in the CadHeader .
standoff nonNegativeDouble | The standoff clearance between the body and the printed 0-1
Type board in units assigned in the CadHeader .
Attribute ABSTRACT A substitution group that may be any of a group of 0-n
enumerated string descriptions or a unique string for a
condition not addressed by the standard attributes. The
Attri bute is associated with the Conponent description.
Xform XformType An element that provides the ability to reset the point of 1-1
nrigin of a prndnfinod area that can ho eﬁnlad’ mirroe.
imaged or rotated. The image may also by located byhﬁe\
Xform. See 3.3. ~
xOffset double The x offset of a previously defined shap 0-1
original point of origin in order to define
for rotation, mirroring, scaling and | io
CadHeader defines the units of m&asure:
yOffset double The y offset of a previously d 0-1
original point of origin in orde defi
for rotation, mirroring, scaling~an
CadHeader defines th€ units of mea .
rotation nonNegativeDouble e abou theM origin in 0-1
Type ter-clockwise as
ide). Degree
as_a\two place decimal i.e. 45,15;
mirror boolean An erfilumerated string. as either TRUE or FALSE (part of 0-1
the 3WC gtandard)’ E equals that the image is
irrored; FALS icates‘that it is not.
scale scaleType \( An attribute tﬁtjde ines a “double” dimension whose 0-1
inExclusiveValues0,0 representing the multiplication
factorof‘alkx a dimensions. The scale factor does not
apply-to.angular values.
Location WO e e lo tMof the component defined by the packageRef 1-1
o) re-defined standard shape of the Package. The
\ljmKaqe may have been reorientated by the Xform.
X double \'Lbe/x coordinate upon which a features’ point-of-origin is 11
located, relative to the point of origin of the product on
which a component is positioned in accordance with the
Cartesian coordinate system. The CadHeader defines the
\ units of measure.
y &ubl The x coordinate upon which a features’ point-of-origin is 1-1
located, relative to the point of origin of the product on
which a component is positioned in accordance with the
Cartesian coordinate system. The CadHeader defines the
it f oo

9.3.9 VplPackage

The Vpl Package element represents information for each component as a new package
description that may differ from the original EDA package, thus affecting the shape or the
location of the components on the electronic assembly. The details of the Vpl Package
descriptions contain data regarding other possible matching packages for each component. It
should be noted that only one package could be set as chosen for a particular component.
See Table 113.
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