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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 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 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 part of a relationship entered into by customer and supplier.
Specification When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC

Revision Change  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 Your purchase of this document contributes to the ongoing development of new and updated industry
a charge for standards and publications. Standards allow manufacturers, customers, and suppliers to understand
this document? 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.
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Specification for Finished Fabric Woven
from “E’’ Glass for Printed Boards

1 SCOPE

This specification covers finished fabrics woven from “E” glass electrical grade glass fiber yarns that are intended as a rein-
forcing material in laminated plastics for electrical and electronic use. All fabrics covered by this specification are plain
weave.

1.2 Purpose This specification determines the nomenclature, definitions, general and chemical requirements for the glass,
and physical requirements for finished woven glass fiber fabrics.

1.3 Designation Appendix II of this standard provides a style designator for each finished fabric glass style, with speci-
fications on yarn, fabric count, thickness and weight in both SI and US system. Fabrics listed in Appendix II also catego-
rize fabrics by their current availability status.

2 APPLICABLE DOCUMENTS

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

IPC-9191 General Guidelines for Implementation of Statistical Process Control (SPC)

2.2 American Society for Testing and Materials (ASTM)?2

ASTM D578 Standard Specification for Glass Fiber Strands

ASTM D579 Standard Specification for Greige Woven Glass Fabrics
ASTM D1776 Standard Practice for Conditioning Testing Textiles

2.3 International Standards3

ISO 9001 Quality Management Systems - Requirements

24 National Conference of Standards Laboratories (NCSL)4

NCSL Z 540-1 General Requirements for Calibration Laboratories and Measuring and Test Equipment
3 REQUIREMENTS
31 Terms and Definitions The definition of terms shall be in accordance with IPC-T-50 and 3.1.1 through 3.1.21.

3.1.1 AQL (Acceptable Quality Level) Maximum number of defects per hundred units that can be considered satisfactory
as a process average.

38.1.2 Bias Filling yarns are off-square to the warp ends.
3.1.3 Bow Filling yarns lie in an arc across the width of the fabric.
3.1.4 Creases A ridge in the fabric caused by a fold or wrinkle being placed under pressure.

3.1.5 Defects A substandard area in a fabric.

1. www.ipc.org
2. www.astm.org
3. www.iso.ch

4. www.ncsl-h9.org DOCU ments
— - — —Bocmirerni—ﬁ‘ramf? Hub
Copyright IPC-Association Connecting Electronics Industries

Provided by IHS under license with IPC Licensee=Sandia National Lab/5932237100, User=sam, albert
No reproduction or networking permitted without license from IHS Not for Resale, 05/28/2014 09:59:56 MDT

Full document details: IPC 4412B 2013



http://www.avadocuments.com/doc/ipc-4412b-2013
http://www.avadocuments.com/doc/ipc-4412b-2013

IPC-4412B May 2013

3.1.5.1 Major Defect A defect that is likely to result in failure, or to reduce materially the usability of the unit of prod-
uct for its intended purpose.

3.1.5.2 Minor Defect A defect that is not likely to reduce materially the usability of the unit of product for its intended
purpose.

3.1.5.3 Defect per Hundred Units

Number of Defects
Number of Units Inspected

x 100

3.1.6 E Glass (Electrical Grade Glass Fiber) E glass, which is to be used for PWB applications, is a continuous filament
glass yarn with a chemical composition* by weight that is within the following limits:

B,0,** 5% - 10%
CaO 16% - 25%
ALO, 12% - 16%
Si0, 52% - 56%
MgO 0% - 5%
Na,0 and K,0 0% - 2%
TiO, 0% - 0.8%
Fe,0, 0.05% - 0.4%
F, 0% - 1.0%

*Composition is to be certified by yarn supplier as requested.

**For convenience, the composition of borosilicate glass is often expressed in terms of oxides (B,0;, SiO,, Al,O5, Na,O,
CaO0, etc.). This does not imply anything about the nature and structure of glass. Borates are network formers and are part
of the structure of borosilicate glass. All raw materials are completely consumed during manufacturing, and no raw mate-
rials are present in the final product.

3.1.6.1 Permittivity (Dielectric Constant) for Bulk Form E Glass The permittivity (dielectric constant) of bulk form E
glass to be used for printed board applications, as a reference only value, is 7.1 @ 1 GHz, as measured by [PC-TM-650,
Method 2.5.5.9.

3.1.7 End Missing A very small portion of the warp in the fabric that may have been broken in the pick-out of waste.
3.1.8 Feather Length Length of distance from last warp end to the end of the pick.

3.1?;9 Fabric Finish Treatment of fabric to aid in compatibility with resins.

3.1%;10 Fish Eye Small area of fabric which resists resin wetting and can be caused by the resin system, fabric or treat-
ment.

3.1;11 Hollow Filament An individual filament within a glass yarn bundle that contains a longitudinal void.
3.1.12 Leno End Out Missing wrapper warp end from the edge of the fabric.

3.1.13 Lot or Batch Size A collection of units produced in one continuous, uninterrupted finish run from which a sample
is drawn and inspected or tested to determine conformance with the acceptability criteria.

3.1.14 Mark Heavy or light area in fabric due to excessive or less filling yarns.

3.1.14.1 Heavy Mark A filling defect extending across the width of the fabric containing two picks/inch in excess of the
nominal count

3.1.14.2 Light Mark A filling defect extending across the width of the fabric containing two picks/inch_less than the

nominal count. DOC ume ntS
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