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The Principles of
Standardization

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

Standards Should:
• Show relationship to Design for Manufacturability

(DFM) and Design for the Environment (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and

problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot

be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment 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 selling 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 adop-
tion 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 them-
selves against all claims of liabilities for patent infringement.

IPC Position
Statement on
Specification
Revision Change

It is the position of IPC’s Technical Activities Executive Committee 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 publication is updated and a new revision is published, 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 latest revision. Adopted October 6, 1998

Why is there
a charge for
this document?

Your purchase of this document contributes to the ongoing development of new and updated industry
standards and publications. 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
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 par-
ticipates 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 to allow as many companies as possible to participate.
Therefore, 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
publications, 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 847/597-2872.

Thank you for your continued support.
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Cleanliness Guidelines for Printed Board Fabricators

1 SCOPE

1.1 Introduction In many IPC standards development meet-
ings, those individuals responsible for assessing the quality of
incoming unpopulated printed boards have lamented the fact
that bare printed board cleanliness is often an unknown qual-
ity parameter, often with undesired results. This is often due
to the lack of understanding of materials and processes by the
fabricator, or more often because the industry has driven mar-
gins so low that experienced process professionals cannot be
retained by the fabricator.

Therefore, the IPC 5-32c Bare Board Cleanliness Task Group
resolved to generate guidelines on those factors in the printed
board fabrication process which can directly or indirectly
affect the final cleanliness of packaged bare printed boards.
This document is intended to be a general tutorial on items in
the printed board fabrication process which can affect, directly
or indirectly, cleanliness.

1.2 Why Printed Board Cleanliness is Important One of
the aspects of printed board assembly reliability is electro-
chemical reliability, which is related to the residues left on an
assembly. Some residues are benign while others are harmful.
Electrochemical failure mechanisms are comprised of three
elements: (1) an ionic residue; (2) an electrical potential or
voltage gradient; and (3) moisture or humidity. All three must
be present at some minimum level (which varies) for electro-
chemical failures to occur. Electrochemical failures are evi-
denced in two primary areas: (1) unacceptable leakage cur-
rents under humid conditions, and (2) electrochemical
migration (dendritic growth). An example of dendritic growth
can be seen in Figure 1-1.

The Venn diagram shown in Figure 1-2 is useful in under-
standing the relation between these three factors. The amount
of impact can be visualized by considering the diameter of the
individual circles to be proportional to the forcing function.
As an example, if a device is operating in a very humid envi-
ronment, the diameter of the humidity circle grows larger as
does the electrochemical failure region. In addition, operating
temperature and time can compound or accelerate these fac-
tors. Higher temperatures can increase dissolution of residues
and can accelerate electrochemical reaction rates. If service
lives are long, the risk of electrochemical failures increases.

Every printed board, or printed board assembly made from
such boards, has a different cleanliness need. Unfortunately,
not many assemblers or OEMs know how to determine how
clean their assemblies have to be. There have been many
instances where the present printed board cleanliness test
methods, such as resistivity of solvent extract (ROSE) testing,
have been inadequate to determine the true cleanliness of
printed boards or assemblies.

Figure 1-1 Examples of Dendritic Growth
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Figure 1-2 Venn Diagram Illustrating Variables Affecting
Electrochemical Failure
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