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The Principles of  In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of

Standardization Standardization as a guiding principle of IPC’s standardization efforts.
Standards Should: Standards Should Not:
* Show relationship to Design for Manufacturability e 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

Notice IPC Standards and Publications are designed to serve the public interest through eliminati. 9 niis-
understandings between manufacturers and purchasers, facilitating interchangeabili = and' iriprove-
ment of products, and assisting the purchaser in selecting and obtaining with minimu.» delay the
proper product for his particular need. Existence of such Standards and Publica ions shall not in
any respect preclude any member or nonmember of IPC from manufacturing <= elling products
not conforming to such Standards and Publication, nor shall the existerce o. such Standards and
Publications preclude their voluntary use by those other than IPC m<mbe.= whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IP(’ without regard to whether their adop-
tion may involve patents on articles, materials, or processes. >y sach action, IPC does not assume
any liability to any patent owner, nor do they assume ¢ ny obligation whatever to parties adopting
the Recommended Standard or Publication. Users aic alsawholly responsible for protecting them-
selves against all claims of liabilities for patent ini.‘ngc ment.

IPC Position It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
Statement on of IPC publications is voluntary and is »nart of a relationship entered into by customer and supplier.
Specification When an IPC publication is updated 2::1 2 new revision is published, it is the opinion of the TAEC

Revision Change  that the use of the new revisiop-as peit of an existing relationship is not automatic unless required
by the contract. The TAET re« o7anrznds the use of the latest revision. Adopted October 6, 1998

Why is there Your purchase of this uecn ment contributes to the ongoing development of new and updated industry
a charge for standards and pub! ca‘ions. Standards allow manufacturers, customers, and suppliers to understand
this document? one another betier. _*»ndards allow manufacturers greater efficiencies when they can set up their

processes to-mec. industry standards, allowing them to offer their customers lower costs.

IPC spends hurdreds of thousands of dollars annually to support IPC’s volunteers in the standards
and gblicatio. s development process. There are many rounds of drafts sent out for review and
the comuaittees spend hundreds of hours in review and development. IPC’s staff attends and par-
Licipacss 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, lllinois. 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
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IPC-7351A

Generic Requirements for Surface
Mount Design and Land Pattern Standard

1 SCOPE

This document provides information on land pattern geom-
etries used for the surface attachment of electronic compo-
nents. The intent of the information presented herein is to
provide the appropriate size, shape and tolerance of surface
mount land patterns to insure sufficient area for the appro-
priate solder fillet to meet the requirements of IPC J-STD-
001, and also to allow for inspection, testing, and rework
of those solder joints.

1.1 Purpose Although, in many instances, the land pat-
tern geometries can be different based on the type of sol-
dering used to attach the electronic part, wherever possible,
land patterns are defined with consideration to the attach-
ment process being used. Designers can use the informa-
tion contained herein to establish standard configurations
not only for manual designs but also for computer-aided
design systems. Whether parts are mounted on one or both
sides of the board, subjected to wave, reflow, or other type
of soldering, the land pattern and part dimensions should
be optimized to insure proper solder joint and inspection
criteria.

Land patterns are dimensionally defined and are a part of
the printed board circuitry geometry, as they are subject to
the producibility levels and tolerances associated with plat-
ing, etching, assembly or other conditions. The producibil-
ity aspects also pertain to the use of solder mask and the
registration required between the solder mask and the con-
ductor patterns.

Note 1: The dimensions used for component descriptions
have been extracted from standards developed by industrial
and/or standards bodies. Designers should refer to these
standards for additional or specific component package
dimensions.

Note 2: For a comprehensive description of the given
printed board and for achieving the best possible solder
joints to the devices assembled, the whole set of design
elements includes, beside the land pattern definition:

* Soldermask

* Solder paste stencil

¢ Clearance between adjacent components

¢ Clearance between bottom of component and printed
board surface, if relevant

* Keepout areas, if relevant

* Suitable rules for adhesive applications

The whole of design elements is commonly defined as
“mounting conditions.” This standard defines land patterns

and includes recommendations for clearances between
adjacent components and for other design elements.

Note 3: Elements of the mounting conditions, particularly
the courtyard, given in this standard are related to the
reflow soldering process. Adjustments for wave or other
soldering processes, if applicable, have to be carried out by
the user. This may also be relevant when solder alloys
other than eutectic tin lead solders are used.

Note 4: This standard assumes that the land pattern follows
the principle that, even under worst case conditions, the
overlap of the component termination and the correspond-
ing soldering land will be complete.

Note S: Heat dissipation aspects have not been taken into
account in this standard. Greater mass may require slower
process speed to allow heat transfer.

Note 6: Heavier components (greater weight per land)
require larger lands; thus, adding additional land pattern
surface will increase surface area of molten solder to
enhance capabilities of extra weight. In some cases the
lands shown in the standard may not be large enough; in
these cases, considering additional measures may be neces-
sary.

1.2 Documentation Hierarchy This standard identifies
the generic physical design principles involved in the cre-
ation of land patterns for surface mount components, and is
supplemented by a shareware IPC-7351 Land Pattern
viewer that provides, through the use of a graphical user
interface, the individual component dimensions and corre-
sponding land pattern recommendations based upon fami-
lies of components. The IPC-7351 Land Pattern Viewer
is provided on CD-ROM as part of this standard. Updates
to land pattern dimensions, including patterns for new
component families, can be found on the IPC website
(www.ipc.org) under “PCB Tools and Calculators.” See
Appendix C for more information on the IPC-7351 Land
Pattern Viewer.

1.2.1 Component and Land Pattern Family Structure
The IPC-7351 provides the following number designation
within this standard for each major family of surface mount
components to indicate similarities in solder joint engineer-
ing goals:

IPC-7352 — Discrete Components (CAP, RES, IND, DIO,
LED)

IPC-7353 - Gullwing Leaded Components, Two Sides
(SOP, SOIC, SOD, SOT, TO)






