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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:
• Show relationship to Design for Manufacturability  

(DFM) and Design for the Environment (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and  

problems for future improvement

IPC Standards and Publications are designed to serve the public interest through eliminating misun-
derstandings 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 selling products not conforming 
to such Standards and Publication, nor shall the existence of such Standards and Publications pre-
clude 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 themselves 
against all claims of liabilities for patent infringement.

It is the position of IPC’s Technical Activities Executive Committee 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 publication is updated and a new revision is published, 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 latest revision. 	 Adopted October 6, 1998 

Your purchase of this document contributes to the ongoing development of new and updated industry 
standards and publications. 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 
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 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 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 pub-
lications, 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 847/597-2809.

Thank you for your continued support.

The Principles of 
Standardization

Notice

IPC Position 
Statement on 
Specification 
Revision Change

Why is there  
a charge for  
this document?

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot 

be defended with data

©Copyright 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.



IPC-6903A

Terms and Definitions for 
the Design and Manufacture 
of Printed Electronics

Developed by the D-64a Printed Electronics Terms and Definitions  
Task Group of the D-64 Printed Electronics Final Assembly  
Subcommittee of IPC

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

Contact: 

IPC 
3000 Lakeside Drive, Suite 105N 
Bannockburn, Illinois  
60015-1249 
Tel 847 615.7100 
Fax 847 615.7105

Supersedes: 
IPC-6903 - October 2015



This Page Intentionally Left Blank



January 2018 IPC-6903A

iii

Acknowledgment
Any document involving a complex technology draws material from a vast number of sources. While the principal members of 
the of IPC 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.
 
Printed Electronics Final Assembly 
Subcommittee 

Co-Chairs 
Jeff Shubrooks, Raytheon Company; 

Michael J Jawitz, Orbital ATK 

Printed Electronics Terms and 
Definitions Task Group

Chair 
Ken Gann, Lab Tech

Vice Chair 
MaryAlice Gill, Jabil Circuit, Inc.

Technical Liaison of the 
IPC Board of Directors

Bob Neves 
Microtek (Changzhou) Laboratories

Printed Electronics Terms and Definitions Task Group

Special Recognition

Leonard Allison, Engineered Materials 
Systems

Sai Avuthu, Jabil Circuit, Inc.

Andy Behr, Panasonic Industrial 
Devices Sales Company of America 
(PIDSA)

Neil Bolding, MacDermid Enthone 
Electronics Solutions

Shu Chang, Rochester Institute of 
Technology

Robert Cooke, NASA Johnson Space 
Center

James Feng, Optomec

Mahendra Gandhi, Northrop Grumman 
Aerospace Systems

Ken Gann, Lab Tech 

MaryAlice Gill, Jabil Circuit, Inc.

Michael Jawitz, Orbital ATK

Dan Lawrence

Steven Martell, Sonoscan Inc.

Jan Obrzut, NIST

Jeffrey Parker, Insulectro

Sujatha Ramanujan, Intrinsiq Materials

Xiaoying Rong, Cal Poly State 
University

Haridoss Sarma, GO 2 Scout 4 R&T

Jeff Shubrooks, Raytheon Company

Brent Sweitzer, Multek Flexible 

Circuits, Inc.

Colin Tong, SAIC

Hector Valladares, Honeywell 
Aerospace

Steve Vetter, NSWC Crane

Mobin Yahyazadehfar, DuPont 
Engineering Polymers

Jie Zhang, Institute of Printed 
Electronics Industry

Len Allison, Engineered Materials 
Systems

Sai Avuthu, Jabil

Shu Chang, Rochester Institute of 
Technology

Ken Gann, Lab Tech

MaryAlice Gill, Jabil Circuit, Inc.

Jeffrey Parker, Insulectro

Sujatha Ramanujan, Intrinsiq Materials 

Xiaoying Rong Ph.D., Cal Poly

Haridoss Sarma, GO 2 Scout 4 R&T

Hector Valladares, Honeywell

Mobin Yahyazadehfar, DuPont 
Engineering Polymers

IPC recognizes the IPC-6903A A-Team, individuals from the D-64a Task Group who went above and beyond over a period of 
several months to develop IPC-6903A for D-64a review and comment. 



iv

IPC-6903A January 2018

Table of Contents

1	 SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      1
1.1	 Purpose  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      1
1.2	 Precedence  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   1
1.3	 Revision and Submitting New Terms  . . . . . . . . . . . . . . .               1

2	 APPLICABLE DOCUMENTS  . . . . . . . . . . . . . . . . . . . .                    1

3	 TERMS AND DEFINITIONS FOR PRINTED 
ELECTRONICS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               1



January 2018 IPC-6903A

1

Terms and Definitions for the Design and  
Manufacture of Printed Electronics

1  SCOPE

This standard provides industry-approved terms and definitions for the design and manufacture of printed electronics. 
1.1  Purpose   The purpose of this standard is to provide the electronics industry with terms and definitions for specifying, designing 
and manufacturing printed electronics (additive processes). 

The reader is encouraged to also reference IPC-2291, IPC-4591, IPC-6901 and IPC-9204, which have additional industry-approved 
terms and definitions. 
1.2  Precedence   Terms and definitions in this standard will be submitted to working groups in the IPC Printed Electronics 
Committee and the IPC Terms and Definitions Committee for inclusion in IPC-T-50 and other IPC standards for printed electronics. 
The definition of terms in those standards shall take precedence over those published in this standard. For ease of use, some terms 
from IPC-T-50 have been included in this standard and are marked with an asterisk (*).
1.3  Revision and Submitting New Terms   This standard shall undergo revision or amendments in instances in which:

•	 A term(s) is presented to the D-64a Task Group and that term does not fit the scope or need of another standard
•	 A revision or amendment of this standard can be approved faster than the standard for which the term(s) was developed. 

2   APPLICABLE DOCUMENTS

2.1  IPC1 

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

IPC-2291 Design Guideline for Printed Electronics

IPC-4591 Requirements for Printed Electronics Functional Conductive Materials

IPC-6901 Application Categories for Printed Electronics

IPC-9204 Guideline on Flexibility and Stretchability Testing for Printed Electronics

3  TERMS AND DEFINITIONS FOR PRINTED ELECTRONICS

Aerosol Printing  Printing technology that deposits material in a form of high-speed mist stream of microdroplets, capable of 
producing high-resolution in patterns on planar and nonplanar substrates.
Aggregates  A collection of particles joined together which cannot be broken down.
Alignment (Registration)  Use of an outer-positioning camera or sensor to move a substrate to the correct position manually or in 
automated form.
Anilox  A cylinder with etched or engraved wells.
Annealing, Metals  A treatment that alters the microstructure of a material, causing changes in properties such as strength and 
hardness, to induce ductility and relieve internal stresses.
Annealing, Plastics  A treatment that alters the microstructure of a material causing changes in properties to improve strength and 
hardness, to reduce internal stresses related to the polymer structure.
Annealing, Printed Functional Material  A treatment that can be used to enhance electrical performance (i.e., reduce electrical 
resistance) of a printed functional material. 
Arc Plasma Heating  Arc heating utilizing disposable graphite electrodes which generate an arc plasma between the material and 
electrode, thus transferring the energy to the material. Arc plasma heating captures the arc plasma with a nozzle or gas flow. It can 
offer higher orientation and higher temperature than normal arc heating.
Area Gain  Area in the actual feature contour outside the nominal feature contour.
Area Loss  Nonprinted area of a nominal feature.

1. www.ipc.org	


