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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) o 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.prov>ment
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.' 2101 ‘n 2ny 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 ai1 4 Publications pre-
clude their voluntary use by those other than IPC members, whether the stai.’~1 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 Excouti = Committee that the use and implementation
Statement on of IPC publications is voluntary and is part of 4 ielaionship 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 cowtributes to the ongoing development of new and updated industry
Why is there a standards and publications, St: ndards allow manufacturers, customers, and suppliers to understand
charge for this one another better. Standara. alic manufacturers greater efficiencies when they can set up their
document? processes to meet industry standards, 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 devlepment process. There are many rounds of drafts sent out for review and the
committees s»enc hundreds of hours in review and development. IPC’s staff attends and participates
in commitc e ac.ivities, typesets and circulates document drafts, and follows all necessary procedures
to qualify for .~ NSI approval.

1PC - 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 847/597-2872.

Thank you for your continued support.

©Copyright 2012. IPC, Bannockburn, 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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FOREWORD

The electronics manufacturing process is often very complex, with dozens of variables that impact the quality and reliability of the
manufactured assemblies in the end use environment. Two of the important variables for consideration are the kinds of residues
which remain on the electronic assembly and the effects that these residues have on reliability. These two variables are most oftel.
referred to in discussions on assembly “cleanliness”. While there are several different ways to measure residues and their ¢ fe<cs
on electrical performance, the two most common approaches in the industry are ionic cleanliness testing, for determination >f 1o
residues, and surface insulation resistance (SIR) testing, for the evaluation of electrochemical failures in humid enviroi. e ts.

This document focuses on the IPC-B-52 standard test assembly and how it is used as an evaluation tool for electrenic. manufacturing
processes from a “cleanliness” perspective.

1 INTRODUCTION

Of the various methods for the determination of ionic residues, the method of choice is ion chromatogi.nhy, which determines
both the type of ionic residue and the amount present. The IPC method for ion chromatography is 'PC-TM-650, Method 2.3.28.
For surface insulation resistance (SIR) testing, the most modern test method, involving frequent . .~0 atinuous monitoring, is IPC-
TM-650, Method 2.6.3.7.

The difficulty with any of these test methods is that there are no generic pass fail levelshic™> Can be levied against all test data
to differentiate “good/acceptable” from ‘‘bad/unacceptable”. There are far too many  ariat les involved. What is acceptable for
consumer electronics may be inadequate for life-sustaining medical equipment. High fi.quency assemblies may have different
critical parameters than those for power supplies. Assemblies which function ii. th : harsh environment of space may have different
requirements than those which function in a harsh industrial gas atmosphere

There are a variety of test vehicles in the electronics industry that have hee. use d to examine materials compatibility or materials
interactions, such as the IPC-B-24 standard test board used to exam.ne ©'R performance of fluxes and solder pastes. All of the
available test boards leave something to be desired as there is ofter u dramatic difference in materials between these standard test
vehicles and produced assemblies. As an example, the IPC-B-24 t.st br ard is a single sided, FR-4 laminate vehicle with no solder
mask and bare copper metallization, and no through-holes. It is often a difficult task correlating the results from such a vehicle to an
assembly made of polyimide laminate, liquid photoimagea. le sclder mask, and mixed technology mounting pads, with immersion
silver finish.

Consequently, a test vehicle was needed which couil be:sed for both ion chromatography and SIR testing, that would be more
representative of mainstream manufacturing inate. ‘<us ¢ ad processes. The IEC-TB-57 test board, designed by the National Physical
Laboratory and Gen3 System Ltd., both in the (nited Kingdom, was the result. In a subsequent effort between NPL, Gen 3, and
Rockwell Collins, the IPC-B-52 test boa~d. n irroring many of the features of the IEC-TB-57, was produced. As developmental
work continued on the IPC-B-52 boatu, he 1.2C-TB-57 was modified accordingly, with a goal of having a world standard for
process characterization and qualifica.’ sn. '/ersion 8 of the IEC-TB-57 is identical to the IPC-B-52 standard test assembly.

The IPC-B-52 test vehicle can he u.=d to evaluate and optimize a manufacturing process, or to provide objective evidence that a
chosen manufacturing mater:- | set \nd manufacturing process are compatible, from a cleanliness standpoint. This latter use is often
considered as a “process qualification”, suitable for international specifications such as IPC J-STD-001 or IEC-1189-5. Such efforts
are not trivial, and ofte. . n engincering analysis is required to determine the meaning of the resulting data set.

This Users Guide v:as «.>veloped to assist the process professional in evaluating a candidate manufacturing process and determining
acceptability guidelii»s for that process. It has also been written as a companion document to IPC-9202.

2 APF'IC,Ri E DOCUMENTS

211P.

IP%.-~ 24-G Surface Insulation Resistance Artwork

19C A-52-G Cleanliness and Residue Evaluation Test Board Artwork

IP/.-TR-467 Supporting Data and Numerical Examples for J-STD-001B (Control of Fluxes)
IPC-5704 Cleanliness Requirements for Unpopulated Printed Boards
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