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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 * Inhibit innovation
(DFM) and Design for the Environment (DFE) e 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 misun-

derstandings between manufacturers and purchasers, facilitating interchangeability and in.prov2ment
of products, and assisting the purchaser in selecting and obtaining with minimum delay >e p.oper
product for his particular need. Existence of such Standards and Publications sha.' a0 n auy 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 a1 d Publications pre-
clude their voluntary use by those other than IPC members, whether the staid21 1 is to be used either
domestically or internationally.

Recommended Standards and Publications are adopted by IPC v.it'iou" regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such a_tion, IPC does not assume
any liability to any patent owner, nor do they assume any:obl gation whatever to parties adopting the
Recommended Standard or Publication. Users are also who." icsponsible for protecting themselves
against all claims of liabilities for patent infringement.

IPC Position It is the position of IPC’s Technical Activities Exccuti '@ Committee that the use and implementation
Statement on of IPC publications is voluntary and is part of < ielac onship entered into by customer and supplier.
Specification When an IPC publication is updated and a nev. rev sion 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 th > use of the latest revision. Adopted October 6, 1998

Your purchase of this document co.:*ributes to the ongoing development of new and updated industry
Why is there standards and publications. St ndurds allow manufacturers, customers, and suppliers to understand
a charge for one another better. Standara. alicw manufacturers greater efficiencies when they can set up their
this document? processes to meet industry stanidards, allowing them to offer their customers lower costs.

IPC spends hundrec:s ¢/ thousands of dollars annually to support IPC’s volunteers in the standards
and publications dev >lepment process. There are many rounds of drafts sent out for review and the
committees spenc hundreds of hours in review and development. IPC’s staff attends and participates
in commiti e ac ivities, typesets and circulates document drafts, and follows all necessary procedures
to qualify for .xINSI approval.

IPC - me.abership dues have been kept low to allow as many companies as possible to participate.
Troreture, 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 pub-
lications, why not take advantage of this and the many other benefits of IPC membership as well? For
nore information on membership in IPC, please visit www.ipc.org or call 847/597-2809.

Thank you for your continued support.

©JSopyright 2018. 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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Requirements for Printed Electronics
Functional Conductive Materials

1 SCOPE

This standard establishes the classification system and the qualification and quality conformance requirements for functional
conductive materials used in printed electronics applications.

1.1 Purpose The purpose of this standard is to provide practitioners of printed electronics with the necessary technical strt ~ture
to design and manufacture product meeting conformance to industry-determined metrics.

1.2 Classification System The user has the responsibility to specify on the procurement documentation ma=rials capaole of
meeting the requirements of this specification and end-item use.

Note: When possible, material callout information should be reviewed with the supplier to obtain concurren.= th.t the part will
meet customer requirements and, if necessary, to update the procurement documentation accordingly.

The classification system defined in 1.2.1 through 1.2.1.3 identifies functional conductive materials .>r printed electronics
applications.

1.2.1 Functional Conductive Material Designation The functional conductive material designa. on is 1 atended for use on material
purchase orders (see 6.1). Designers shall specify on master drawings their material selecticn enly. This is because the specific
designation is lengthy and requires fabricator-level knowledge for making the detailec :elec ions.

The functional conductive material designation should be in the form shown of th> exampie below:
IPC-4591/2 - A1
Where:

2 = Postprocessed structure classification (see 1.2.1.1), specifying sinw ring
A = Postprocessed bulk classification (see 1.2.1.2), specifying me-al

1 = Preprocessed conductive classification (see 1.2.1.3), specifying spneres

1.2.1.1 Postprocessed Functional Conductive Material - Str:cture Classification The postprocessed functional conductive
material structure classification shall be designated per “ac'c 1-1.

Table 1-1 Postprocessed I ur_tional Conductive Material — Structure Classification

Designation N Type
1 \ Percolation
2 b Sintering
3 o Metal organic decomposition
4 Intrinsically conductive polymer
5 N Other

1.2.1.2 Postprocessed Sunciional Conductive Material — Bulk Composition Classification The postprocessed functional conductive
material bulk compcrition shall be designated per Table 1-2.

Table 1-2 Postprocessed Functional Conductive Material — Bulk Composition Classification

Designation Type
A Metal
L B Metal oxide
:-__ C Organic
D Allotropes of carbon
E Other

Table note: For combinations, use multiple letters separated by a slash(es).
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