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amendment.

Standards IPC welcomes cc vine'its for improvements to any standard in its library. All comments will be

Improvement provided to th appropriate committee.

Recommendations
If a chang. to'echnical content is requested, data to support the request is recommended. Technical
coraments to ‘nclude new technologies or make changes to published requirements should be
av~ompanied by technical data to support the request. This information will be used by the
comunittee to resolve the comment.

To submit your comments, visit the IPC Status of Standardization page at www.ipc.org/status.

©Copyright 2024. IPC International, 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.


https://www.stdhive.com/standards/ipc-wp-028-2024-pdf/

Cipc

If a conflict occurs
between the English
language and translated
versions of this document,
the English version will
take precedence.

IPC-WP-028

Guidance on Objective
Evidence for Validating the
Acceptability of Bubbles.in
Conformal Coatings

Developed by Team Chaiapagne (5-22A-AT-CHAMPAGNE) of the
J-STD-001 Task Greup \3-22A) of IPC

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

Contact:

IPC

3000 Lakeside Drive, Suite 105N
Bannockburn, lllinois
60015-1249

Tel 847 615.7100

Fax 847 615.7105


https://www.stdhive.com/standards/ipc-wp-028-2024-pdf/



https://www.stdhive.com/standards/ipc-wp-028-2024-pdf/

March 2024

IPC-WP-028

Members of 5-22A-AT-CHAMPAGNE Team Champagne of the 5-22A J-STD-001 Task Group worked to develop this
document. IPC thanks them for their service and dedication to this effort. Any document involving a complex technology draws
material from a vast number of sources across many continents. While the principal members of 5-22A-AT-CHAMPAGNE
Team Champagne of the 5-22A J-STD-001 Task Group are shown below, it is not possible to include all of those who assisted

Acknowledgment

in the evolution of this white paper. To each of them, the members of the IPC extend their gratitude.

5-22A-AT-CHAMPAGNE Team
Champagne
Chair
Udo Welzel
Robert Bosch GmbH

5-22A J-STD-001 Task Group

Cochairs

Milea Kammer
Honeywell Aerospace

Jonathon Vermillion
Ball Aerospace &
Technologies Corp.

Jarrod Webb
Lockheed Martin Missiles &
Fire Control

Technical Liaison of the IPC Board ~*

Directors

Robert (Bob) Neves
Microtek Laboratories China

Members of 5-22A-AT-CHAMPAGNE Team Champagne

Erik Bjerke
BAE Systems
Jonathon Vermillion
Ball Aerospace & Technologies
Corp.
Gerald Leslie Bogert
Bechtel Plant Machinery, Inc.
Tiberiu Baranyi
Flextronics Romania SRL

Tony Feldmeier
Honeywell Aerospace
Milea Kammer
Honeywell Aerospace
Christina Rutherford
Honeywell Aerosnac>
Ben Gumpert
Lockheed Martin wiissiles & Fire
Control

Saarissa Johns
Lockheed Martin Missiles & Fire
Control

Randy Bremner
Northrop Grumman

Udo Welzel
Robert Bosch GmbH

Paul Zutter
U.S. Army Aviation & Missile
Command



https://www.stdhive.com/standards/ipc-wp-028-2024-pdf/



https://www.stdhive.com/standards/ipc-wp-028-2024-pdf/

March 2024 IPC-WP-028

Table of Contents

L0 1Y T 1

GENETal TEMATK . . . ...ttt ettt 1

O MO OQY . ..ottt ettt e e 2

BUD DI e 2

L0034 0 ) 1« 3

28] 1T A 3

Surface Insulation Resistance (SIR). ... ....ooiiiiii ittt et et e ettt e e e e e e eaaas a4

Obtaining Objective Evidence for the Benign Nature of Bubbles................... ... ... ... . ... ...t . P 4

Experimental Approach Involving Test Boards .............oooiii i e e 4

FAeld 10COTAS. . o oottt et e 6

Production qualification tESTINE .. .......ouuuee ettt et ettt e e e et e e e 6

Changes Applied to J-STD-00TH and IPC-A-6T0H . ... ... ... . it ittt et e et eeaanans 7

REfErENCES . ..o oo e 8

Figures

Figure 1 Venn diagram illustrating the variables affecting electrochiiica. failure ..., 1

Figure 2 Non-bridging bubbles and bridging bubbles (schematic.draing) ... 2

Figure 3 Bubbles at a conformally coated QFN . ... . e 2
Figure 4 Bubbles at a conformally coated QFN

(horizontal cross section — left-hand side. schematic drawing — right-hand side) ............................ ... 3

Figure 5 Cross-sectional schematic VIew Of @ fliuay 2 ... o 3

Tables
Table 1 Bubble opportunities of B£? tc:t boards for a single (third column) and ten B52 boards (fourth column)........ 4



https://www.stdhive.com/standards/ipc-wp-028-2024-pdf/



https://www.stdhive.com/standards/ipc-wp-028-2024-pdf/

March 2024 IPC-WP-028

IPC-WP-028
Guidance on Objective Evidence for Validating
the Acceptability of Bubbles in Conformal Coatings

Overview

Conformal coatings are used to increase the robustness of electronic assemblies against condensation risk and as protectic~
against particles. The protection function is of highest priority for components with small pitch or low pin distances wiic e
the risk of bridging by water droplets or particles leading to an electric short is most critical. The trends of miniaturizatio. and
use in harsher environments combined with increasing lifetime expectations frequently requires electronic assemblie s to be
protected by conformal coatings.

The electrochemical performance of coated assemblies can be characterized by following the mindset of IPC 920." test protocol
where the package design effects on the ionic contamination, on the bias and on the present local hur: idit, are taken into
consideration, see Figure 1. Interactions of material and processes are evaluated during the surface ins :latic » resistance (SIR)
test using an assembled test board like B52 test PCB.

A

Figure 1. Venn diagram illustrating *.ie ' ‘ariables affecting electrochemical failure
A. Electrochemical Failure Region C. Bias

B. Humidity D. lonic Contamination

The concern of bridoing bubk '2s in coatings is to activate a microclimate where humidity can condensate inside the bubbles and
increase the Incal hum ity load to a critical level. When adjacent non-common conductors are not protected by an insulating
coating layer, a. electric shortage failure by electrochemical migration can occur. This same concern applies to bridging bubbles
between adjacent ~on-common conductors under components which can be the case for leadless components. Such bubbles
under the c. mponent are not found by optical inspection; only destructive testing or removal of the component will exhibit the
non-cveray  of conformal coating. This difficulty in inspecting hidden terminations is described in the IPC-HDBK-830 and a
sc. ‘tion ‘or ¢ ating inspection for terminations is not available.

It .= the purpose of this white paper to provide guidance on obtaining objective evidence for validating the acceptability of
“ubbles in conformal coatings.

General remark

This white paper focuses on a failure mode where bubbles in coatings could activate a microclimate involving condensation of
humidity inside the bubbles resulting in an increase of the local humidity load to a critical level, thus generating electrochemical
migration failures.

The use of coating as a mitigation measure against risks related to growth of whiskers is not considered in this white paper.
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