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In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should: Standards Should Not:

« Show relationship to DFM & DFE « Inhibit innovation

* Minimize time to market * Increase time-to-market

 Contain simple (simplified) language » Keep people out

« Just include spec information * Increase cycle time

* Focus on end product performance * Tell you how to make something

¢ Include a feedback system on use and  Contain anything that cannot be
problems for future improvement defended with data

IPC Standards and Publications are designed to serve the public interest through eliminating
misunderstandings 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 sell-
ing 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
adoption 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 (TAEC) 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 standard/guideline is updated and a new revision is pub-
lished, 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 lastest revision. Adopted October 6. 1998

Your purchase of this document contributes to the ongoing development of new and updated
industry standards. 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 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 in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards,
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 847/790-5372.

Thank you for your continued support.

©Copyright 1990. IPC, Northbrook, 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 infringement under the Copyright Law of the United States.
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Guidelines and Requirements for Electrical Testing
of Unpopulated Printed Boards

1.0 SCOPE Whatever the selection criteria may be, qualifying “bench-

This document is presented to assist in selecting the testmarks” should be performed on known product. Further-

analyzer, test parameters, test data, and fixturing requiredmore, contingencies covering specific requirements should
to perform electrical test(s) on all unpopulated printed be included in any purchase order prior to any major equip-
boards and innerlayers. ment purchase.

The users must determine the test parameters and fixturingCertain technical factors will affect test comprehensive-
requirements to test for continuity (open), isolation ness. For example, when selecting test voltages and resis-
(leakage/short), and other special characteristics (i.e.,tances for the PCB, you must take into account both the
impedance, hipot, capacitance, current carrying capacity, final application of the board and the level of defect analy-
etc.) that will satisfactorily evaluate the critical electrical Sis needed to insure acceptable product. Electrical testing
characteristics of specific printed boards. parameters that allow high productivity could also allow
high defect escape rates and therefore result in higher

1.1 Purpose Electrical testing verifies that the printed assembly rework costs. On the other hand, unnecessarily

networks on the boards carry signals according to designStringent test parameters necessitate excessive capital
requirements. equipment costs but may not be justified by the potentially

) higher defect capture rate and lower yields.
Electrical test does not ensure that the board can be

assembled nor that the board meets all of the customer’s
requirements. Many physical characteristics of the board ) ) ,
(dimensional accuracy, solder mask and nomenclature reg-The foIIqwmg documents, of the_ ISsue cu.rrently in effect,
istration, presence of holes, etc.) cannot be determined byare apph.cable to the extent specified herein, or can be used
electrical test. Other checks should be employed to confirm for additional reference.

these characteristics.

2.0 APPLICABLE AND REFERENCE DOCUMENTS

2.1 Applicable Documents

1.2 Introduction Electrical testing of unpopulated IPC-T-50 Terms and Definitions

printed boards assures that the board conforms to the elec-

trical design requirements. In an|t|on, electrlgal testing \5-.p.o7s Design Standard for Rigid Printed Boards and
data can be_ used to control and improve the printed boardRigid Printed Board Assemblies

manufacturing process.

Electrical testing requires both initial capital investments as |PC-D-356 Bare Board Electrical Test Information in Digi-
well as ongoing recurrent costs. Initially, electrical testing tal Form

requires an investment in properly trained personnel, hard- o ]

ware, and software. Following this initial investment, han- MIL-STD-45662  Calibration Systems Requirements
dling, testing, performance diagnostics, and rework all

affect the recurring cost of electrical tests. In selecting the 2.2 Reference Documents

appropriate test technology, equipment, and associated fix-
turing, a suitable compromise between productivity, fea-
tures, and costs, can be found.

IPC-AI-642 Users Guidelines for AOI of A/W, Innerlayers
and Unpopulated PWBs

The costs associated with electrical testing can vary dra- jpc-TM-650 Test Methods Manual
matically, from a few cents for fixture test probes to hun-

dreds of thousands of dollars. Costs alone, however, shouldz o TERMS, DEFINITIONS, AND ACRONYMS
never be the only criteria for selecting an ATE system. As

shown in Figure 1-1, many other important areas requiré 3 1 terms and Definitions The definitions of terms used

consideration. For example, spacing and density may be Ofpereinshall be in accordance with IPC-T-50 and the fol-
paramount importance to one user, while another may belowing:

concerned with testing parameters and service reliability.
Look carefully at all areas of concern and how they may Adjacent Features Features that are closest in proximity
affect each other, not just how they perform individually. to the feature being evaluated.




