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to such Standards and Publication, nor shall the existence of such Standards and Publications pre-
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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
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Thank you for your continued support.

©Copyright 2012. IPC, Bannockburn, lllinocis. 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.



Cipc

IPC-9203

Users Guide to IPC-9202
and the IPC-B-52 Standard
Test Vehicle

Developed by the IPC Surface Insulation Resistance Task
Group (5-32b) of the Cleaning and Coating Committee (5-30) of IPC

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

Contact:

IPC

3000 Lakeside Drive, Suite 309S
Bannockburn, lllinois
60015-1249

Tel 847615.7100

Fax 847615.7105



This Page Intentionally Left Blank



May 2012

IPC-9203

Acknowledgment

Members of the Surface Insulation Resistance Task Group (5-32b) of the Cleaning and Coating Committee (5-30) have worked
together to develop this document. We would like to thank them for their dedication to this effort. Any document involving
a complex technology draws material from a vast number of sources. While the principal members of the Surface Insulation
Resistance Task Group 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 IPC extend their gratitude.

Cleaning and Coaring Committee
Chair

Douglas O. Pauls

Rockwell Collins
Vice-Chair

Debora Obitz

Trace Laboratories — Baltimore

Surface Insulation Resistance
Task Group
Chair
Chris Mahanna
Robisan Laboratory Inc.
Vice-Chair
Graham K. Naisbitt
Gen3 Systems Limited
Vice-Chair
Russell S. Shepherd
Microtek Laboratories

Technical Liaisons of the IPC
Board of Directors

Dongkai Shangguan
Flextronics International

Shane Whiteside
TTM Technologies

Surface Insulation Resistance Task Group

David C. Adams, Rockwell Collins
Greg Alexander, Ascentech, LLC

Michael Allison, Trace Laboratories -
Baltimore

Bill Barthel, Plexus Manufacturing
Solutions

Mike Bixenman, Kyzen Corporation
Eric Camden, Foresite, Inc.

Beverley Christian, Research In Motion
Limited

Rigo Garcia, NASA Goddard Space
Flight Center

Michael R. Green, Lockheed Martin
Space Systems Company

Christopher Hunt, National Physical
Laboratory

Russell Kido, Practical Components
Inc.

Jason Koch, Robisan Laboratory Inc.

Richard E. Kraszewski, Plexus
Corporation

David Lober, Kyzen Corporation

Brian D. Madsen, Continental
Automotive Systems

Israel Martinez, Continental
Automotive Nogales S.A. de C.V.

Matthew T. McQueen, NSWC Crane

Renee J. Michalkiewicz, Trace
Laboratories - Baltimore

Meaghan Munson, Foresite, Inc.
Terry Munson, Foresite, Inc.
Robert Neves, Microtek Laboratories

Debora Obitz, Trace Laboratories -
Baltimore

Douglas O. Pauls, Rockwell Collins

John M. Radman, Trace Laboratories -
Denver

Stan Rak, Continental Automotive
Systems

Abdul Rauf, ASR Instruments, Inc.

John Rohlfing, Delphi Electronics and
Safety

Joseph Russeau, Precision Analytical
Laboratory, Inc.

Henry Sanftleben, Delphi Electronics
and Safety

Karl Sauter, Oracle America, Inc.
Douglas R. Schueller, AbelConn, LLC

Keith Sellers, Trace Laboratories -
Baltimore

Bhanu Sood, University of Maryland
Karen Tellefsen, Cookson Electronics

Kirk Van Dreel, Plexus Manufacturing
Solutions

Greg Vorhis, Coastal Technical Services
Mark Voss, Plexus Corporation
Bill R. Vuono, Raytheon Company

Brian Wardhaugh, Gen3 Systems
Limited

Vicka White, Honeywell Inc. Air
Transport Systems

Dewey Whittaker, Honeywell Inc. Air
Transport Systems

Lamar Young, Specialty Coating
Systems Inc.




IPC-9203

May 2012

3

3.1
32
33
3.4
35
3.5.1
352
353
354
355

4

4.1
4.1.1
4.2
4.3
4.4

5.1
52
53
54
5.5
5.6
5.7
5.8
5.8.1
5.8.2
5.8.3

6

Table of Contents

FOREWORD. ......... ... . i, 1
INTRODUCTION ......... ... .. it 1
APPLICABLEDOCUMENTS ...................... 1
THEIPCB-52 TESTVEHICLE. .................... 2
The Main SIR Test Board ........................ 3
The Ion Chromatography (IC) test coupon . .......... 4
The Solder Mask Adhesion Coupons ............... 5
The SIR Mini —Coupons ...............cooueunen.. 5
TestPatterns. ............ . i 5
Connector Patterns (1,4,16) . ..................... 6
CapacitorFields . .. ........ ..o i, 7
Large SMT Devices . ... ovvvvniniieieieenan. 9
IPC-B-52 Board Design Modifications ............. 11
Bill of Materials (BOM) ........................ 12
AWALK THROUGH OF IPC-9202. ................ 13
Test Conditions . ...........c..cvinienienann... 22
Testing at 85/85 .. ... ... 23
TestDuration ........... ..., 23
Post SIR Visual Examination. .................... 24
ROSE Testingand SIR ........ ... .. .. ... .... 26
OTHER USEFUL INFORMATION ................. 27
Test Sample Identification ....................... 27
Manufacturing Processes ... .......... ... ... ..... 27
Test Sample Review. ........ ... ... ... . .... 27
Testing for Electrical Shorts. ..................... 27
Handling During Review . . ...................... 27
Storage until Ready for Test. ... .................. 27
Packaging For Shipment ........................ 28
When Test Runs Have Issues . .................... 28
Interrupted Tests. . .. ... 28
Premature Ending of the Test. . ................... 28
Handling Outliers. . ......... ... ... . ... .. 28
FINALTHOUGHTS ......... ... ... ... . ....... 28

TABLES

Table 3-1
Table 4-1
Table 5-1

FIGURES

Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8
Figure 3-9
Figure 3-10
Figure 3-11
Figure 3-12
Figure 3-13
Figure 3-14
Figure 3-15
Figure 3-16
Figure 3-17
Figure 3-18
Figure 3-19
Figure 3-20
Figure 3-21
Figure 3-22
Figure 3-23
Figure 4-1
Figure 4-2

Bill of Materials for [PC-B-52 Test Assembly . . .12

Voltage Gradients . ........................ 23
IPC-B-52Pinout . ..............c..covvn... 27
IPC-B-52TopSide . ..., 2
IPC-B-52 Bottom Side ... ................... 3
Assembled IPC-B-52 . ...................... 3
Main SIRBoard ............ ... ... ... ... 4
Ton Chromatography Coupon . ................ 4
Solder Mask Adhesion Coupon ............... 5
SIRMini Coupon .. .......cocovnininiinen.. 5
IPC-B-52 Pattern Diagram .. ................. 6
J2Connector. ........ ... . 6
J1/J2 Connector. . . ......... oo 7
Pattern 4 SMT Connector. .. ................. 7
0402 CapFields ............. ... ... . .... 7
0805CapFields ............ ... ... ... 8
0603 CapFields .................. .. ... .... 8
1206 Cap Fields .............. ... ... . .... 8
BGAPattern ............. ... .. .. ... 9
QFP160 Patterns . . . .. ...... ... ... 9
QFP80 Patterns . . . .......... ... ... 10
OpenPatterns .......... ... .. 10
SOICI6Patterns . . . ......covvuiinnennenn.. 10
Fiducials . ...... ... ... 11
Contact Fingers. ... .......... ... . o 11
IPC-B-52 BOM Diagram . .................. 12
VerificationCard. . ............. ... ... .... 21
SIR Differences in Environments............. 25




May 2012 IPC-9203

Users Guide to IPC-9202 and the IPC-B-52 Standard Test Vehicle

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 often
referred to in discussions on assembly “cleanliness”. While there are several different ways to measure residues and their effects
on electrical performance, the two most common approaches in the industry are ionic cleanliness testing, for determination of ionic
residues, and surface insulation resistance (SIR) testing, for the evaluation of electrochemical failures in humid environments.

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

1 INTRODUCTION

Of the various methods for the determination of ionic residues, the method of choice is ion chromatography, which determines
both the type of ionic residue and the amount present. The IPC method for ion chromatography is IPC-TM-650, Method 2.3.28.
For surface insulation resistance (SIR) testing, the most modern test method, involving frequent or continuous 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 levels which can be levied against all test data
to differentiate “good/acceptable” from ‘‘bad/unacceptable”. There are far too many variables involved. What is acceptable for
consumer electronics may be inadequate for life-sustaining medical equipment. High frequency assemblies may have different
critical parameters than those for power supplies. Assemblies which function in the 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 been used to examine materials compatibility or materials
interactions, such as the IPC-B-24 standard test board used to examine SIR performance of fluxes and solder pastes. All of the
available test boards leave something to be desired as there is often a dramatic difference in materials between these standard test
vehicles and produced assemblies. As an example, the IPC-B-24 test board 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 photoimageable solder mask, and mixed technology mounting pads, with immersion
silver finish.

Consequently, a test vehicle was needed which could be used for both ion chromatography and SIR testing, that would be more
representative of mainstream manufacturing materials and processes. The IEC-TB-57 test board, designed by the National Physical
Laboratory and Gen3 System Ltd., both in the United Kingdom, was the result. In a subsequent effort between NPL, Gen 3, and
Rockwell Collins, the IPC-B-52 test board, mirroring many of the features of the IEC-TB-57, was produced. As developmental
work continued on the IPC-B-52 board, the IEC-TB-57 was modified accordingly, with a goal of having a world standard for
process characterization and qualification. Version 8 of the IEC-TB-57 is identical to the IPC-B-52 standard test assembly.

The IPC-B-52 test vehicle can be used to evaluate and optimize a manufacturing process, or to provide objective evidence that a
chosen manufacturing material set and 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 often an engineering analysis is required to determine the meaning of the resulting data set.

This Users Guide was developed to assist the process professional in evaluating a candidate manufacturing process and determining
acceptability guidelines for that process. It has also been written as a companion document to IPC-9202.

2 APPLICABLE DOCUMENTS

2.1 1PC!

IPC-A-24-G Surface Insulation Resistance Artwork

IPC-A-52-G Cleanliness and Residue Evaluation Test Board Artwork

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

1. www.ipc.org






