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IPC Mission IPC is a global trade association dedicated to furthering the competitive excellence and financial 
success of its members, who are participants in the electronics industry.

In pursuit of these objectives, IPC will devote resources to management improvement and 
technology enhancement programs, the creation of relevant standards, protection of the 
environment, and pertinent government relations.

IPC encourages the active participation of all its members in these activities and commits to full 
cooperation with all related organizations.

About IPC 
Standards

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 their particular need. Existence of such IPC standards and publications 
shall not in any respect preclude any entity from manufacturing or selling products not conforming 
to such IPC standards and publication, nor shall the existence of such IPC standards and 
publications preclude their voluntary use.

IPC standards and publications are approved by IPC committees without regard to whether the 
IPC standards or publications may involve patents on articles, materials or processes. By such 
action, IPC does not assume any liability to any patent owner, nor does IPC assume any obligation 
whatsoever to parties adopting an IPC standard or publication. Users are wholly responsible for 
protecting themselves against all claims of liabilities for patent infringement.

IPC Position 
Statement on 
Specification 
Revision Change

The use and implementation of IPC standards and publications are voluntary and part of a 
relationship entered into by customer and supplier. When an IPC standard or publication is revised 
or amended, the use of the latest revision or amendment as part of an existing relationship is
not automatic unless required by the contract. IPC recommends the use of the latest revision or 
amendment.

Standards 
Improvement 
Recommendations

IPC welcomes comments for improvements to any standard in its library. All comments will be 
provided to the appropriate committee.

If a change to technical content is requested, data to support the request is recommended. Technical 
comments to include new technologies or make changes to published requirements should be 
accompanied by technical data to support the request. This information will be used by the 
committee 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, 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.Curre
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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

Developed by Team Champagne (5-22A-AT-CHAMPAGNE) of the 
J-STD-001 Task Group (5-22A) of IPC

If a conflict occurs 
between the English 
language and translated 
versions of this document, 
the English version will 
take precedence.
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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 protection 
against particles. The protection function is of highest priority for components with small pitch or low pin distances where 
the risk of bridging by water droplets or particles leading to an electric short is most critical. The trends of miniaturization and 
use in harsher environments combined with increasing lifetime expectations frequently requires electronic assemblies to be 
protected by conformal coatings.

The electrochemical performance of coated assemblies can be characterized by following the mindset of IPC-9202 test protocol 
where the package design effects on the ionic contamination, on the bias and on the present local humidity are taken into 
consideration, see Figure 1. Interactions of material and processes are evaluated during the surface insulation resistance (SIR) 
test using an assembled test board like B52 test PCB.

A

B C

D

Figure 1. Venn diagram illustrating the variables affecting electrochemical failure
A.	Electrochemical Failure Region

B.	Humidity

C.	Bias

D.	Ionic Contamination

The concern of bridging bubbles in coatings is to activate a microclimate where humidity can condensate inside the bubbles and 
increase the local humidity load to a critical level. When adjacent non-common conductors are not protected by an insulating 
coating layer, an electric shortage failure by electrochemical migration can occur. This same concern applies to bridging bubbles 
between adjacent non-common conductors under components which can be the case for leadless components. Such bubbles 
under the component are not found by optical inspection; only destructive testing or removal of the component will exhibit the 
non-coverage of conformal coating. This difficulty in inspecting hidden terminations is described in the IPC-HDBK-830 and a 
solution for coating inspection for terminations is not available.

It is the purpose of this white paper to provide guidance on obtaining objective evidence for validating the acceptability of 
bubbles 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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