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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: 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 e 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 eliminati. o 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. Usess aic alsawholly responsible for protecting them-
selves against all claims of liabilities for patent ini.‘ngc ment.

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
of IPC publications is voluntary and is nart of a relationship entered into by customer and supplier.
When an IPC publication is updated 4.:1 2 new revision is published, it is the opinion of the TAEC
that the use of the new revisior-~s pai© 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

Your purchase of this uecn nent contributes to the ongoing development of new and updated industry
standards and publ ca‘ions. Standards allow manufacturers, customers, and suppliers to understand
one another betier. _*»=dards 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 ;zblicatio. s development process. There are many rounds of drafts sent out for review and
the comunittees 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 2011. IPC, Bannockburn, lllinois, USA. All rights reserved under both international and Pan-American copyright conventions. Any
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Stencil Design Guidelines

1 PURPOSE
This document provides a guide for the design and fabrication of stencils for solder paste and surface-mount adhesive. It is

intended as a guideline only. Much of the content is based on the experience of stencil designers, fabricators, and users.
Printing performance depends on many different variables and therefore no single set of design rules can be established.
1.1 Terms and Definitions All terms and definitions used throughout this handbook are in accordance with IPC T-5C:
Definitions noted with an asterisk (*) are quoted from IPC-T-50. Other specific terms and definitions, essential for the dis-
cussion of the subject, are provided below.

1.1.1 *Aperture An opening in the stencil foil.

1.1.2 *Area Ratio The ratio of the area of aperture opening to the area of aperture walls.

1.1.3 *Aspect Ratio The ratio of the width of the aperture to the thickness of the stencil i!

1.1.4 Border Peripheral tensioned mesh, either polyester or stainless steel, which keep: th> stencil foil flat and taut. The
border connects the foil to the frame.

1.1.5 Enclosed Print Head A stencil printer head that holds, in a singl¢ ref laceable component, the squeegee blades and
a pressurized chamber filled with solder paste.

1.1.6 Etch Factor Etched Depth/Lateral; Etch in a chemical ei:hing proccss.

1.1.7 Relief Etch Also known as Etch Relief and Under Etcl . Adding an under etch of the foil to create a pocket for raised
features, labels, or a multi-print function.

1.1.8 Fiducials Reference marks on the stencil fo'l.(a d other board layers) for aligning the board and the stencil when
using a vision system in a printer.

1.1.9 Fine-Pitch BGA Ball grid array (BCA) itk less than 1 mm [39 mil] pitch. Also known as chip scale package (CSP)
when the package size is no more than 1.2X e area of the original die size.

1.1.10 Fine-Pitch Technology (FI T A surface-mount assembly technology with component terminations on centers less
than or equal to 0.625 mm [24.01 n.'l:

1.1.11 Foil The sheet us d to create the stencil.

1.1.12 Frame A ‘ral.= may pe made of tubular or cast aluminum to which a tensioned mesh (border) is permanently
bonded using ar adi.>sive.

1.1.13 Intrusive Soldering A process in which the solder paste for the through-hole components is applied using the sten-
cil. Tti> throe h-hole components are inserted and reflow-soldered together with the surface-mount components. Also known
as } ste-i2-Ho e, Pin-In-Hole, or Pin-In-Paste Soldering.

‘.1.2% *Land A portion of a conductive pattern usually used for the connection and/or attachment of components.

1.1.15 Modification The process of changing an aperture in size or shape.
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