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The Principles of
Standardization

Notice

IPC Position
Statement on
Specification
Revision Change

Why is there
a charge for
this standard?

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

Standards Should: Standards Should Not:
» Show relationship to Design for Manufacturability * Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
* Minimize time to market » Keep people out
* Contain simple (simplified) language * Increase cycle time
* Just include spec information * Tell you how to make something
* Focus on end product performance * Contain anything that cannot
* Include a feedback system on use and be defended with data

problems for future improvement

IPC Standards and Publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement 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 sell-
ing 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
adoption 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 themselves against all claims of liabilities for patent infringement.

It is the position of IPC’s Technical Activities Executive Committee (TAEC) 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 standard/guideline is updated and a new revision is pub-
lished, 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 lastest revision. Adopted October 6. 1998

Your purchase of this document contributes to the ongoing development of new and updated
industry standards. Standards allow manufacturers, customers, and suppliers to understand 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 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
participates 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 in order to allow as many companies as possible

to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards, 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 847/790-5372. For more
information on GenCAM, please visit www.gencam.org or call 847/790-5342.

Thank you for your continued support.
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A standard developed by the Computerized Data Format Standardization
Subcommittee (2-11) of the Data Generation and Transfer Committee
(2-10) of the Institute for Interconnecting and Packaging Electronic Circuits.

The GenCAM format is intended to provide CAD-to-CAM, or CAM-to-CAM
data transfer rules and parameters related to manufacturing printed boards
and printed board assemblies. The requirements of IPC-2511 are a manda-
tory part of this sectional standard.

This standard is part of the GenCAM 1.5 release.

“The data model of this standard shall be in effect until
2001-12.” At that time, the committee will consider changes,
revision, other actions.

Users of this standard are encouraged to participate in the
development of future revisions.

Contact:

IPC
2215 Sanders Road
Northbrook, lllinois

00002 0130 Documents
Tel 847 509.9700
Fax 847 509.9798 Document Sharing Hub
Copyright Association Connecting Electronics Industries
Provided by IHS under license with IPC Licensee=Hong Kong Polytechnic University/9976803100
No reproduction or networking permitted without license from IHS Not for Resale, 05/12/2015 22:52:26 MDT

Full document details: IPC 2513A 2000


http://www.avadocuments.com/doc/ipc-2513a-2000
http://www.avadocuments.com/doc/ipc-2513a-2000

IPC-2513A

November 2000

Acknowledgment

Any Standard involving a complex technology draws material from a vast number of sources. While the principal members
of the IPC Data Generation and Transfer Committee of the IPC Data Transfer Solution DTS Subcommittee are shown below,
it is not possible to include all of those who assisted in the evolution of this standard. To each of them, the members of the

IPC extend their gratitude.

Data Generation and
Transfer Committee

Chairman
Harry Parkinson
Digital Equipment

Data Transfer Solution DTS
Subcommittee

Chairman
Harry Parkinson
Digital Equipment

Technical Liaisons of the
IPC Board of Directors

Stan Plzak
Pensar Corp.

Peter Bigelow
Beaver Brook
Circuits Inc.

Special Note of Thanks

Key Individuals — An executive
group of personnel from different
computer disciplines helped to
make this document possible. To

them and their dedication, the IPC
extends appreciation and gratitude.

These individuals are:

Dieter Bergman, IPC
Jerry Brown, eSeeData

Yueh Chang, Northern Telecom
Anthony Cosentino, Lockheed Martin
Dino Ditta, Router Solutions

Allan Fraser, GenRad

Barbara Goldstein, NIST

Doug Helbling, Intel

Michael McCaleb, NIST

Michael McLay, NIST

John Minchella, Celestica

Robert Neal, Agilent

Richard Nedbal, Advanced CAM
Harry Parkinson, Digital Equipment
Michael Purcell, Infinite Graphics
Stan Radzio, OrCAD

Taka Shioya, Solectron

Craig Carlson Stevermer, Infinite
Graphics

Eric Swenson, Mitron Corporation
Sasha Wait, Myrus Design
William Williams 1V, GenRad

Documents

a1
Copyright Association Connecting Electronics Industries
Provided by IHS under license with IPC
No reproduction or networking permitted without license from IHS

Full document details: IPC 2513A 2000

Licensee=Hong Kong Polytechnic University/9976803100
Not for Resale, 05/12/2015 22:52:26 MDT

————PoecumentSharing Hub


http://www.avadocuments.com/doc/ipc-2513a-2000
http://www.avadocuments.com/doc/ipc-2513a-2000

IPC-2513A GenCAM November 2000

TABLE OF CONTENTS

1 SCOPE 2
1.1 INTERPRETATION ....eecotteitieeuueesutienteesuseesuttesseessseesuseesaseesuseessseesaseassseesasaensseessseessseensseenssesssseensseensseessseessueenseeen 2
1.2 DRAWING FOCUS ...ttt sttt ettt s ettt st et e s b bt e s bt e e abeeabeesabeenteenbbeesateensneenaeean 2

2  APPLICABLE DOCUMENTS 2

3  REQUIREMENTS 3
3.1  CATEGORIES AND CONTENT ....uuttttttetteetteentteentteeeteentteesueeeteeasstessseeenstesnseeesssesssaeessseessesesssesnsaeesssesnsseesssessseen 3

4  GENERAL RULES 5
4.1 DRAWINGS ...ttt ettt ettt e sttt et e s b e esbeesbeeteeess e taesbeesseessaasseassesseesseessessseesssessaessesssesssesseesseensennns 5
4.2 DWGTYPE PARAMETERS......cecctteitteetteiteesteesteeaseesseeaseesseeassessssaeassesssseessseesssesssessssssassessssessnsessssesensessnses 6

5 MODELING 6
5.1 INFORMATION IMODELS.....ccuttiitttitteentteanttteite ettt estteetteesteeesbeeeate sttt esbeeessaeasbeebeeenssesbeeessseensaeensaeenseeensseenseean 6

6 REPORT GENERATORS 18

7 REFERENCE INFORMATION 21
28 T = N TSRS 21
7.2 AMERICAN NATIONAL STANDARDS INSTITUTE (2) ..ecuveitveetierteeieeteeeeseeenseenseessessesssesssesseesseesesnsesssesssesssessenns 21
7.3 DEPARTMENT OF DEFENSE (3) ..eutiitieiieieetietieieesteetesitestesteesseesseeseeeseesssensaesseenseessesnsesssesssesseesseansesssesssenseens 21
7.4 ELECTRONIC INDUSTRIES ASSOCIATION (4) ..uvtiieiiiieeiitiieeeirtteeeitieeesitesesassseeessssesessssseeassssesessssseesssssesssssesensnes 21
7.5 INTERNATIONAL ORGANIZATION FOR STANDARDS (ISO)...cccuiiiiiiiiiiieieeiiesiieieeie ettt 21

Documents

Document Eiharing Hub

Copyright Association Connecting Electronics Industries
Provided by IHS under license with IPC Licensee=Hong Kong Polytechnic University/9976803100
No reproduction or networking permitted without license from IHS Not for Resale, 05/12/2015 22:52:26 MDT

Full document details: IPC 2513A 2000


http://www.avadocuments.com/doc/ipc-2513a-2000
http://www.avadocuments.com/doc/ipc-2513a-2000

IPC-2513A GenCAM November 2000

Sectional Requirements for Implementation of Drawing Methods
for Manufacturing Data Description (DRAWG)

1 SCOPE

This standard specifies data formats used to describe drawing methodologies for printed boards
and printed board assemblies. These formats may be used for transmitting information between a
printed board designer and a printed board manufacturer.

The information can be used for both manual and for digital interpretations. The data may be
defined in either English or SI units.

1.1 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 test modules (CTMs) developed to check syntax and semantics, will
prompt the user to correct the ambiguity, or to insert missing information.

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.
1.2 Drawing Focus

The GenCAM format requirements are provided in a series of standards focused on printed board
manufacturing, assembly, inspection, and testing. This standard, IPC-2513, provides information
on drawing requirements and documentation methodology. The generic standard, IPC-2511
contains general requirements and is a mandatory part of the requirements of this standard, and
provides general information necessary to completely understand the GenCAM structure.

2 APPLICABLE DOCUMENTS

The following documents contain provisions which, through reference in this text, constitutes
provisions of IPC-2513. At the time of publication, the editions indicated were valid. All
documents are subject to revision and parties to agreements based on this generic standard are
encouraged to investigate the possibility of applying the most recent additions of the documents
indicated below.

IPC-T-50 Terms and Definitions for Interconnecting and Packaging Electronic Circuits

IPC-2512 (ADMIN) Sectional Requirements for Implementation of Administrative Methods for
Manufacturing Data Description

IPC-2513 (DRAWG) Sectional Requirements for Implementation of Drawing Methods for
Manufacturing Data Description

IPC-2514 (BDFAB) Sectional Requirements for Implementation of Printed Board Fabrication
Data Description

IPC-2515 (BDTST) Sectional Requirements for Implementation of Bare Board Product Electrical
Testing Data Description
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IPC-2516 (BDASM)  Sectional Requirements for Implementation of Assembled Board Product
Manufacturing Data Description

IPC-2517 (ASEMT) Sectional Requirements for Implementation of Assembly In-Circuit Testing
Data Description

IPC-2518  (PTLST) Sectional Requirements for Implementation of Part List Product Data
Description

IPC-2519 (MODEL)  Sectional Requirements for Information Model Data Related to the Printed
Board and Printed Board Manufacturing Descriptions

3 REQUIREMENTS

The requirements of IPC-2511 are a mandatory part of this standard. The IPC-2511 document
describes the generic requirements of the GenCAM format. The format specifies details
specifically for information interchange of data related to printed board manufacturing, assembly
and test.

GenCAM is comprised of twenty sections as described in the generic GenCAM standard, IPC-
2511. The sections are shown in Tables 3-1 and 3-2 of the I[IPC-2511.

Each section has a specific function or task respectively and is independent of each other.
Accordingly, the information interchange for a specific purpose is possible only if the sections
required for such a purpose have been prepared.

3.1 Categories and Content

Table 3-1 provides the section names that are appropriate for the printed board and printed board
assembly drawing package. There are six major drawing functions that can be defined by the use
of these files of the GenCAM system.

Table 3-1 indicates the requirements for various sections needed to describe each drawing
procedure and 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. A dash
signifies an extraneous section (unnecessary); Compliance Test Modules (CTMs) will not reject
file summaries if extraneous sections are present.

Table 3-1 signifies two requirement conditions separated by a “/”. The first representation of
requirements is intended to convey those GenCAM sections that shall be available as the initial
input to the documentation processes. The second instance of a requirement is to signify those
data that shall be available once the processing descriptions have been completed. The data may
be added by the user, fabricator, assembly, or inspection/testing functions.
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Table 3-1 GenCAM Section Relationships for Drawings

File Identifiers Fabrication Assembly Schematic/ Detail Parts List Specification/
Drawing(s) Drawing(s) Logic Drawing(s) Drawing(s) Source Control
Drawing(s) Drawing(s)
HEADERS M/M M/M M/M M/M M/M M/M
ADMINISTRATION M/M M/M M/M M/M M/M M/M
PRIMITIVES M/M M/M M/M M/M 0/0 M/M
ARTWORKS Oo/M oM oM oM 0/0 -/O
LAYERS M/M 0/0 -/- 0/0 -/- -/-
PADSTACKS 0/0 -/- -/- -/- -/- -/-
PATTERNS 0/0 0/0 0/0 0/0 -/- -/-
PACKAGES 0/0 0/0 0/0 0/0 -/- -/-
FAMILIES -/- -/- -/- -/- -/- -/-
DEVICES -/- 0/0 M/M -/- 0/0 -/-
MECHANICALS 0/0 0/0 -/- M/M 0/0 0/0
COMPONENTS M/M M/M M/M -/- M/M -/-
ROUTES 0/0 -/- -/- -/- -/- -/-
POWER -/- -/- 0/0 -/- -/- -/O
TESTCONNECTS -/- -/- -/- -/- -/- -/-
BOARDS M/M M/M -/- 0/0 0/0 -\-
PANELS 0/0 0/0 -/- 0/0 -/O -\-
FIXTURES 0/0 0/0 -/- -/0 -/O -/0
DRAWINGS oM oM Oo/M oM oM oM
CHANGES -/ O* -/O* -/ O* -/O* -/O* -/O*

* The CHANGES section is used independently to alter previously sent files. Included shall be a HEADER section (for revision status and
identification) and an ADMINISTRATION section to show effectivity.

The correlation between the various descriptions identified in this standard is indicated in Figure
3-1. This shows the relationship of drawing files.

Master
Drawing

Assembly
Drawing

Schematics/Logic
Drawing

Specification and
Drawing Formats Source
Control Drawing

Parts List Drawing

Artwork
Detail Drawing
Figure 3-2 Drawing Types
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