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The Principles of
Standardization

In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should:
• Show relationship to Design for Manufacturability

(DFM) and Design for the Environment (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and

problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot

be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment of products, and assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Existence of such Standards and Publications shall not in
any respect preclude any member or nonmember of IPC from manufacturing or selling products
not conforming to such Standards and Publication, nor shall the existence of such Standards and
Publications preclude their voluntary use by those other than IPC members, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such action, IPC does not assume
any liability to any patent owner, nor do they assume any obligation whatever to parties adopting
the Recommended Standard or Publication. Users are also wholly responsible for protecting them-
selves against all claims of liabilities for patent infringement.

IPC Position
Statement on
Specification
Revision Change

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC
that the use of the new revision as part of an existing relationship is not automatic unless required
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Why is there
a charge for
this document?

Your purchase of this document contributes to the ongoing development of new and updated indus-
try standards and publications. Standards allow manufacturers, customers, and suppliers to under-
stand one another better. Standards allow manufacturers greater efficiencies when they can set
up their processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the standards
and publications development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and par-
ticipates in committee activities, typesets and circulates document drafts, and follows all necessary
procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low to allow as many companies as possible to participate.
Therefore, the standards and publications revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards and
publications, why not take advantage of this and the many other benefits of IPC membership as
well? For more information on membership in IPC, please visit www.ipc.org or call 847/597-2872.

Thank you for your continued support.

©Copyright 2007. IPC, Bannockburn, Illinois. All rights reserved under both international and Pan-American copyright conventions. Any copying,
scanning or other reproduction of these materials without the prior written consent of the copyright holder is strictly prohibited and constitutes
infringement under the Copyright Law of the United States.
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Users of this publication are encouraged to participate in the
development of future revisions.
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Bannockburn, Illinois
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Sectional Requirements for Implementation of Design Characteristics  
for Manufacturing Data Description 

 
 
INTRODUCTION 
This standard is part of the IPC-2580 series of standards. These standards specify a data file format 
used to describe printed board and printed board assembly products with details sufficient for tooling, 
manufacturing, assembly, inspection and testing requirements. The format may be used for transmitting 
information between a printed board designer and a manufacturing or assembly facility. The files are 
also useful when the manufacturing cycle includes computer-aided processes and numerical control 
machines. 

The IPC-2580 format requirements are provided in a series of standards focused on design printed 
board fabrication, assembly, inspection, and testing. This standard series consists of a generic 
standard (IPC-2581) which contains all the general requirements. There are seven sectionals that are 
focused on the details necessary to accumulate information in a single file that addresses the needs of 
the manufacturing disciplines producing a particular product.  

The sectional standards (IPC-2582 through 2588) paraphrase the important detailed requirements and 
provide suggested usage and examples for the topic covered by the sectional standard. The 
information can be used for both manual and for digital interpretations. The data is defined in either 
English or International System of Units (SI) units. 

1 SCOPE 

This standard (IPC-2583) provides the information on design characteristic features intended to define 
the basic principles used for indicating how to document the manufacturing requirements and any 
special symbology needed in the data description hierarchy. Since the requirements are important to 
every file in order to understand the file usage, the XML schema is reused in every Business to 
Business transaction. This standard calls out the details defined in the generic standard (IPC-2581) that 
are required to accomplish these focused tasks. 

1.1 Intent 
The IPC-2581 contains all the requirements necessary to build an electronic product. The cardinality 
indicated in the IPC-2581 may be superseded by a restriction of an attribute (enumerated string ID) or 
indication of a requirement that is noted as being optional in the generic standard, however this 
standard makes the requirement mandatory based on the supply chain communication need.  

In order to assist the users of this standard, all the applicable XML schema elements that apply to the 
Design Characteristics and Documentation Function are listed in Appendix A. The list is grouped by 
topics and shows the Absolute Path for the elements that pertain to the focus of this standard. If the 
Parent element is not present no children are to be considered in the implementation, however all 
Attributes identified for a particular element shall follow the cardinality of the IPC-2581 unless a 
restriction is stated in this standard. 

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

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

To assist the reader, the word shall is presented in bold characters 

2 APPLICABLE DOCUMENTS 

The following documents contain requirements which, when referenced, constitutes provisions of IPC-
2583. The IPC-2583 represents an electronic representation of the documentation standards identified 
by the IPC-2610 series (i.e., IPC-2611, IPC-2613, IPC-2614 etc.) At the time of publication, the editions 
indicated were valid. All documents are subject to revision and parties entering into agreements based 
on this standard are encouraged to investigate the possibility of applying the most recent additions of 
the documents indicated below. 

The revision of the document in effect at the time of solicitation shall take precedence. 

IPC-T-50 Terms and Definitions for Interconnecting and Packaging Electronic Circuits. 
IPC-2581 Generic Requirements for Printed Board Assembly Products Manufacturing 

Description Data and Transfer Methodology 
IPC-2582 Sectional Requirements for Implementation of Administrative Methods for Manufacturing 

Data Description 
IPC-2589 Sectional Requirements - Activity Model for Printed Board Assembly Products 

Manufacturing  
IPC-2611 Generic Requirements for Electronic Product Documentation 
IPC-2613 Sectional Requirements for Assembly Documentation (Electronic Printed Board and Module 

Assembly Descriptions) 
IPC-2614 Sectional Requirements for Board Fabrication Documentation (Printed Circuit board 

Description Including Embedded Passives) 
 

3 REQUIREMENTS 

The requirements of IPC-2581 are a mandatory part of this standard. That document describes the 
generic requirements for the converged GenCAM and ODB++ formats. The generic details specifically 
provide data related to design, printed board manufacturing, assembly and test. 

The XML schema of the 2581 consists of six major Elements each of which have several children who 
then become new parent elements. Several of these major elements and their associated new parents 
are defined in other sectionals. The requirements of IPC-2582 are also a mandatory part of the parts list 
product data description standard to the extent of their description and any restrictions contained in this 
standard. 
Each of the standards and the elements defined therein has a specific function or task respectively, and 
although they may at times be used independently, they become an important addition to the 
requirements of the board fabrication descriptions. As such the following paragraphs provide the total 
requirements for the three types of board fabrication files that are supported by the principles of the 
IPC-2581. 

Accordingly, the information interchange for the specific purpose of printed board fabrication is only 
possible if all the XML instances have been properly prepared for such a purpose. 
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3.1 Terms and Definitions 
The definition of all terms shall be in accordance with IPC-T-50 and the following. A term number at the 
end of a line indicates that it is a reproduction from IPC-T-50 to assist the reader in interpretation of this 
standard.  

3.1.1  Datum 22.0344 
The theoretically-exact point, axis or plane that is the origin from which the location of geometric 
characteristics of features of a part are established. 

3.1.2  Datum Target  22.1668 
A specified point or area on a printed board used to establish a datum. 

3.1.3  Design Rule 22.0363 
Guidelines that determine automatic conductor routing behavior with respect to specified design 
parameters. 

3.1.4  Fiducial (Mark) 22.0493 
A printed board feature (or features) that is (are) created in the same process as the conductive pattern 
and that provides a common measurable point for component mounting with respect to a land pattern 
or land patterns. 

3.1.5  Grid 22.1812 
An orthogonal network of two sets of parallel equidistant lines that is used for locating points on a 
printed board. 

3.1.6  Land Pattern 22.0678 
A combination of lands that is used for the mounting, interconnection and testing of a particular 
component. 

3.1.7  Least Material Condition (LMC)  22.0701 
The condition in which a feature of size contains the least amount of material within the stated limits of 
size. 

3.1.8  Maximum Material Condition (MMC) 22.0747 
The condition in which a feature of a certain size contains the maximuml amount of material within the 
stated limits of size. 

3.2 Categories and Content 
Table 3-1 provides the major functions that shall be addressed by the 2582 standard. The descriptions 
relate to the appropriate information needed by most of the sectional standards. There are four (4) 
unique functions that can be defined by the use of the XML elements and the resulting XML instances. 
Each of the functions has additional child elements that may or may not be present as determined by 
the purpose of the data file, the maturity of the file, and the supply chain business transaction usage. 

Table 3-1 indicates the relationships of the requirements for various elements and topics within the 
descriptions for a particular process. The letter "M" signifies a mandatory requirement. The letter "O" 
signifies an optional characteristic that may or may not be pertinent to the particular file or data 
interchange. A dash signifies an extraneous section (unnecessary); although software tools used to 
parse the file will permit the extraneous data, it is recommended that only the requirements identified 
as mandatory or optional are included in the file in order to reduce file size transfer. 
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Table 3-1  File Segmentation and Functional Requirements 

Design Fabrication Assembly Test Name Full 

1 2 3 1 2 3 1 2 3 1 2 3 

Content Elements M M M M M M M M M M M M M 

Logistic Header Elements M M M M M M M M M M M M M 

History Record Elements M O M M O M M O M M O M M 

Documentation Layers M O M M O M M O M M O O M 

 CadHeader M O M M O M M O M M O O M 

 CadData M M M M M M M M M M M M M 

 Step/LayerFeature M O M M O M M O M M O O M 

 Step/Datum M O M M O M M O M M O M M 

 Step/Profile M O M M O M M O M M O M M 

 Step/Package O O M M - - O O M M - - O 

 Step/Components O O M M - - O O M M - - O 

Miscellaneous Image Layers O O O M O M M - M M - - O 

 CadHeader M O M M O M M O M M O O M 

 CadData M O M M O M M O M M O O M 

 Step/LayerFeature M O M M O M M O M M O O M 

Design for eXcellence Elements O - O O - O O - O O - O O 

 *DfxMeasurementList O - O M - O M - O M - O M 
* DfxMeasurementList is an element child of Ecad/CadData/Step 
 
The correlation between the various descriptions identified in this standard is indicated in Figure 3-1. 
This shows the relationship of various drawing types within every 2581 file. Many of the drawing types 
are either electronic versions as unintelligent information (PDF rendering) or they are described as 
electronic data where the information can be used directly by machines. 

Artwork

Detail Drawing

Parts List Drawing

Specification and
Source 

Control Drawing

Schematics/Logic 
Drawing

Assembly 
Drawing

Master 
Drawing

Drawing Formats

 
Figure 3-1  Documentation Types 
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