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The Principles of In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of

Standardization Standardization as a guiding principle of IPC’s standardization efforts.
Standards Should: Standards Should Not:
« Show relationship to DFM & DFE « Inhibit innovation
* Minimize time to market * Increase time-to-market
 Contain simple (simplified) language » Keep people out
« Just include spec information * Increase cycle time
* Focus on end product performance * Tell you how to make something
¢ Include a feedback system on use and  Contain anything that cannot be
problems for future improvement defended with data
Notice 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 his particular need. Existence of such Standards and Publications
shall not in any respect preclude any member or nonmember of IPC from manufacturing or sell-
ing 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
adoption 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 themselves against all claims of liabilities for patent infringement.

IPC Position It is the position of IPC’s Technical Activities Executive Committee (TAEC) that the use and
Statement on implementation of IPC publications is voluntary and is part of a relationship entered into by
Specification customer and supplier. When an IPC standard/guideline is updated and a new revision is pub-
Revision Change lished, 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 lastest revision. Adopted October 6. 1998
Why is there Your purchase of this document contributes to the ongoing development of new and updated
a charge for industry standards. Standards allow manufacturers, customers, and suppliers to understand one
this standard? 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 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 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 in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards,
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 847/790-5372.

Thank you for your continued support.
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Pre and Post Solder Mask Application
Cleaning Guidelines
1.0 SCOPE 2.3.39 Surface Organic Contaminant Identification Test

This document is intended to cover all aspects, both

(Infrared Analytical Method)

method and degree, of cleaning associated with the prepa2.6.3.1 Moisture and Insulation Resistance—Polymeric

ration of bare printed circuit boards prior to solder mask
application. It continues with the prudent control of the
cleanliness level during the solder mask application and

Solder Masks and Conformal Coatings

IPC-S-804 Solderability Test Methods for Printed Wiring

cure processes. It includes maintenance of the cleanlines$Boards

level of solder masked boards during pre-assembly pro-

cesses and/or storage time prior to assembly. Finally, basedPC-SM-840  Qualification and Performance of Permanent
on the procedures used in the previous steps, it deals withPolymer Coating (Solder Mask) for Printed Boards

maintaining the soldered assembly at a degree of cleanli-
ness consistent with the end use.

1.1 Introduction The cleaning process prior to any

printed board fabrication step is the single most important
function over which there must be complete control. Also,
it is paramount to remember that with any “build up” type

of manufacturing, each step taken, no matter how trivial it
is perceived, may involve multiples in cost added. This is
especially true with printed circuit boards where the myriad

of steps require complete cleaning procedures. Cleaning

before solder mask application is critical because there will
not be further opportunity to remove extraneous matter
after the application step. In general, the use of a class
10,000 or better clean room is desirable to reduce particu-
late contamination.

3.0 SOLDER MASK OVER BARE COPPER

In this process, an etch resist, which is usually plated tin/
lead, is removed so that the plated copper traces are left
bare. Solder mask is applied over bare copper to permit
solder leveling, reduce solder pot contamination, protect
electrical integrity, and eliminate mechanical damage. The
removal of etch resists, pre-cleaning and post-cleaning, are
explained in Section 3. See Figure 1 for the process flow
chart.

3.1 Metallic Resist Stripping Two techniques are used
for stripping tin-lead or tin, the key metallic resists, from
circuit boards. They are distinguished by the use of either
a peroxide or a non-peroxide (acid based) solution, and are
described in the following paragraphs.

Because of the differences in preparing and cleaning boards

with copper and tin/lead, this document treats each type of
circuitry individually in Sections 3 and 4, respectively.

2.0 APPLICABLE DOCUMENTS

The following document, of the issue currently in effect,
forms a part of this specification to the extent specified
herein.

2.1 Institute for Interconnecting and Packaging Elec-
tronic Circuits (IPC)t

IPC-TM-650 Test Methods Manual

2.3.25 Detection and Measurement of lonizable Surface
Contaminants
2.3.26 lonizable Detection of Surface Contaminants

(Dynamic Method)
2.3.26.1 lonizable Detection of Surface Contaminants
(Static Method)
Surface Organic Contaminant Detection Test (In-
House Method)

2.3.38

1. Publications are available from IPC, 2215 Sanders Road, Northbrook, IL 60062

2. For convenience, reprints of IPC-TM-650 test methods are provided at the end of this specification.

3.1.1 Peroxide Peroxide is an aggressive oxidizer, and
all equipment exposed to it should be of plastic construc-
tion. In addition, many products also contain ammonium
bifluoride, which will also etch glass. Since the peroxide
reactions are exothermic, cooling coils are recommended.
Laminate attack can result from the heat and the ammo-
nium bifluoride. Compatibility of laminates with the solu-
tions should be checked before setting process guidelines.

3.1.2 Non-Peroxide Non-peroxide strippers are nitric- or
fluoboric-acid-based solutions. They are used in either
single- or two-step processes. Single-step processes usually
involve spray techniques, while two-step processes can
involve either soak or spray techniques. Non-peroxide
strippers are generally not exothermic, and will not attack
laminate. However, a specific laminate should be checked
for compatibility with the particular stripper being used. In
general, non-peroxide strippers are slower than peroxide.
With fluoboric acid-based solutions, spray equipment used
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Solder Mask over bare Copper
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Pre-Solder Mask Cleaning
Mechanical-3.4.1 D Solder Mask Application
Chemical-3.4.2
Coating-3.4.3
A
Post-Solder Mask Cleaning Solder Level Post-Solder Level Clean
Dependent Hot air-3.9
on Hot 0il-3.9 3.10
solder mask

IPC-839-1

Figure 1

must not contain titanium, as it is readily attacked by flu- be stripped to bare copper to insure proper solder mask

oboric acid. adhesion and no blisters during subsequent high tempera-
ture processes.

3.1.3 Detection of Residuals Incomplete tin/lead strip-

ping is evidenced by a dull gray-colored copper or white 3.2.1 Solvent Processed Resists Solvent processible

powdery residue. This indicates incomplete removal of the resists are generally stripped in methylene chloride contain-

intermetallic layer or lead fluoride. ing an azeotropic amount of methanol. Properly exposed,

these films strip very quickly, and leave almost no residue.

visually appears to be free of residuals, but actually still ;rhehblg?est potﬁ_nt;]all pr(;)blem IS an mzufﬁmebnt.lz'upply o_f
has an intermetallic layer that can lead to non-wetting. This resh solvent, which leads to resist residues building up in

condition can be identified using surface analytical tech- the final solvent' chamber.s. Evaporation of the ‘?"”y solvent
then leaves a film of resist on the surface, which must be

niques, such as X-ray fluorescence or Auger electron spec- ) ) ,
troscopy. removed through a chemical cleaning process as described
' below.

Note: At times it may be possible to have a board that

3.1.4 Removal of Residuals Removal of residuals varies
with the type of stripping technique used. In peroxide strip-
ping, lead fluoride residues are removed by an extended
dwell time in the stripper, or by immersing the parts in an
acid cleaner. Residues may also indicate that a need exist
for replenishment/replacement of the stripper solution.

3.2.2 Aqueous Processed Resists Agueous and semi-
aqueous resists are stripped in a caustic solution which
sometimes contains an organic solvent. The caustic can be
either organic (monoethanolamine) or inorganic (sodium
%ydroxide). In general, these films do not strip as cleanly as
the solvent products and frequently leave a thin film of
In non-peroxide stripping, the incomplete removal of a organic residue on the surface of the copper which must be
copper-tin intermetallic layer may require extended dwell removed with a chemical cleaning process.
time in the second step stripper solution or the
replenishment/replacement of the stripper solution. 3.2.3 Removing Resist Residues The chemical cleaning

of copper stripped of resist can be done in either convey-
3.2 Stripping Organic Resists Panels made with the tent  orized spray equipment or process tanks. The choice of
and etch process, or any other process where a photoresistquipment will probably depend on the_method of strip-
or other organic resist is used as the final etch resist, mustping. There should be little or. no_hold Dociuiments

————Pocument-Sharing Hub

2

Full document details: IPC SM-839-1990


http://www.avadocuments.com/doc/ipc-sm-839-1990
http://www.avadocuments.com/doc/ipc-sm-839-1990

