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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 Design for Manufacturability « Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
e Minimize time to market » Keep people out
 Contain simple (simplified) language * Increase cycle time
* Just include spec information * Tell you how to make something
* Focus on end product performance  Contain anything that cannot
¢ Include a feedback system on use and be defended with data

problems for future improvement

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 latest 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 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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Supporting Data and Numerical Examples for ANSI/
J-STD-0O01B: Appendix D (Control of Fluxes)

Foreword 1.3 Other Uses While this Appendix, taken as a whole,
The purpose of this white paper is to document some of the is intended for use in validating a manufacturing process,
technical rationale and additional data that a potential userVvarious sections of this Appendix (such as the residue char-

of the revised Appendix D might find useful. In order to try acterization tests, etc.) can be incorporated into a screening
to preserve the original “flavor” of the comments/ experimental matrix, but with smaller sample sizes. Such

discussion, this document is broken into sections coincid- residue characterization tests can assist the manufacturer in
ing with the proposed revision to Appendix D and rationale the screening or down-selection process. These test meth-
given in each section. odologies may also be used to evaluate alternative cleaning
methods or flux chemistries.
1 SCOPE/INTRODUCTION
2 TEST APPROACH
1.1 Scope During the kickoff meeting at San Diego for The overall objective for this testing is to demonstrate the
this task group (5/1/95), a vote was taken to determine if compatibility of the “proposed” change with the existing
the attendees (some 26 members of industry) felt that aprocess (e.g., new flux or cleaner, etc.) Testing done to
revision to the existing appendix D was needed. The group demonstrate this objective consists of two elements, one
voted unanimously that a revision was required. The two required and one optional (recommended).
major areas of complaint were: a) there were concerns
regarding the lack of a “uniform” approach made the test- 2.1 Element I: Surface Insulation Resistance (SIR)
ing more costly and delayed implementation for both users Testing SIR testing is an evaluation of the effects of the
and suppliers; and b) the test method didn’t address all residues (characterized in Element Il) on the electrical per-
assembly methods (e.g. “chip and DIP” and “PTH only”).  formance (as measured in SIR degradation) and visual
It is the intent of this revision to correct these problems. appearance after environmental exposure (e.g., visual cor-
rosion, dendritic formation and mealing of conformal coat-
1.2 Assumptions The following is a more detailed ing [if used]). The rationale is that in principle the old
description of the assumptions under which we developed Appendix D (and a number of other, similar industry flux
the testing matrix. qualification standards) rely on SIR testing as the “acid
« Fluxes/Pastest is assumed that a liquid flux or paste test”as itis the best way to measure the final effect of the
flux has been chosen which has been qualified to J-STD-esidues on the PWA.
004. If such a qualification effort has not been made for The test approach selected during coordination involves a
the flux/paste chosen, then the user must perform the fluxcomparison between the test process and a “minimum
characterization tests in those documents. acceptable” requirement. The goal of this test is to show
* Prior Testing: It is assumed that the user(s) of this proto- with 90% confidence that <10% of the assemblies fabri-
col has already performed screening experiments on mul-cated using the new process will yield a surface insulation
tiple fluxes and/or solder pastes, yielding information on resistance2100 megohms on the IPC-A-36 interdigitated
materials compatibility (e.g., solder masks, temperature pad pattern. It is the results of Element | testing that deter-
maskants, component materials, etc. [sequencing ismines the acceptability/compatibility of the proposed
important too]), expected residue levels, and the impacts change to the manufacturing process.
of those residues on electrical performance (e.g., SIR
data). The idea is that this is not a screening test, you
would only do this testing after down-selection, and after
you had a reasonable certainty of success.

Allowances are made in Appendix D for the selection of an

alternative test vehicle. The requirement in Appendix D is

to test a vehicle that is representative of the materials and

processes to be used in production. This would include the

» Down-Selection:Based on the results of the prior testing, |;se of components of the type to be soldered in production
a limited nu_mbe_r of fluxes or pastes have been chosen forrepresentative of the hardest to clean configurations (in
process validation. terms of “shadowing” of the solder joints by component

» The ProcessThe manufacturing process used in this pro- bodies and component-to-substrate spacings). If an alterna-
tocol is assumed to be as close as possible to the processive test vehicle is used, the user is responsible for convert-
intended for production hardware. Assume that the pro- ing the SIR results from the alternative vehicle (using an
duction process is “good.” “ohms per square” appreach). to Mum&miﬁrns
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response (in terms of components, shadowing, etc.) on theB-36 should have OSP-coated bare copper. It is difficult to
IPC-A-36 assembly (an example of this conversion is given get reasonable yields on a B-36 board with a HASL pro-

in Section 7.1 of this document). cess, due to the fine lines and spaces. Tin-lead reflow is an
acceptable alternative to HASL for fabrication of the B-36
2.2 Element II: Residue Characterization (Optional) test vehicle.”

This consists of a characterization of the species (types)
and/or amounts of residues which is accomplished by
Resistivity of Solvent Extract (ROSE) testing and lon

Chromatography (IC). Residue characterization data is not
used for a “pass/fail” decision, but rather is recommended
to provide a baseline for use in process control. Extractive
testing by itself is not capable of serving as a pass/fail cri- ;
teria for a number of reasons: The basic requirement is that the test vehicle selected,
whether the B-36 or an alternate, should represent the sub-
strate materials, assembly materials and fabrication pro-
cesses used in production. Components of the type to be
soldered in production representative of the hardest to

* As the f“!ﬁ Chim';imes of the “control” and testl pbrlo- clean configurations (in terms of “shadowing” of the sol-
cesses will probably vary ((_e.g., RMA vs. Water solu €or ger joints by component bodies and component-to-
no clean), a direct comparison test would not be possible

as certain species would only exist in one of the two

The B-36 board should also be solder masked with the
mask of your choice, but with no solder mask covering the

10 electrical test patterns of the board. It is critical, how-
ever, that the solder mask artwork be modified to ensure
that the test patterns used for SIR testing are not covered
by permanent solder mask. :

« Variations from flux chemistry to flux chemistry made
generalized conclusions possible but not a firm statement
of “less than X will always work.”

substrate spacings) shall be included on the PWA.

fluxes being evaluated. 3.2 Some Guidelines on the Development of SIR Test
Vehicle The following guidelines are offered in the devel-
3 SELECTION OF TEST VEHICLE opment of alternative test vehicles. A more detailed discus-

) ~sion may be found in IPC-9201, “Surface Insulation Resis-
3.1 General Section 3 covers aspects of the test vehicle (3nce Handbook.”

used for the process qualification testing. Previous processTh . £ th dits | . hall
qualification protocols (e.g. J-STD-001A, Appendix D) € spacing of the test pattern and its location shall repre-

made use of a standard test board. the IPC-B-36. which hasS€Nt at least one of the following cases (for best results, it

built a good historical database as a process qualificationIS recommended that both types of test pattern be

tool. The pass/fail criteria for this document is referenced employed).
back to the B-36 test board. * An interdigitated pad pattern shall be used to check for

“pad-to-pad” contamination which may impact leakage
current. This pattern shall represent the closest pad-to-pad
spacing to be soldered in production. See the IPC-B-36,
test lines M2/E2 (on site D) and M4/E4 (on site C) as
examples of this type of test pattern.

The user has the option of using the B-36 board, if the user
so desires. In many cases, there is a significant difference
between the B-36 board (e.g. FR-4) and the production
hardware (e.g. polyimide). Many users rightly asked how
the test data from the B-36 board translated to their prod-
uct. In addition, the B-36 board is a mixed-technology,
which made it difficult to use in a wave-solder-only or an
SMT-only process. So, in the present revision, a section is
included to give some guidance to users who wanted to use
an alternative test vehicle.

» To monitor for contaminants that may “wick under” the
device and not be completely removed (due to shadowing
by the component), additional test patterns should be
located under the component (e.g., two traces parallel to
the outline edge of the component). These test patterns
should be placed under devices typical of the “worse

In a review of the available SIR test vehicles, no single case” part-to-substrate spacing to be used in production.

vehicle was found which met all the potential criteria fora  The patterns shall be placed under the component but

process evaluation vehicle. Such a “generic” vehicle may near enough to the solder joints to see contamination
be impractical, as it would have to have “a little of every-  from this source (typically, the spacing should be 1X-3X
thing”; and as such, users would be fabricating many fea- the part-to-board spacing). See IPC-B-36, test lines

tures which they may not use in real life. Thus the decision M6/E6 and M9/E9, for examples of this type of test pat-
was reached to leave the existing IPC-B-36 as a “stan- tern.

dard,” as it had been used for this purpose for a number of
years, while allowing for the development of alternative
test vehicles.

* As the test pattern is used to monitor the effect of PWA
processing, they must be exposed to PWA processes (i.e.,
the test pattern must not be covered by permanent solder

If the B-36 board is used as the qualification vehicle, it mask).

must be made by one of fabricators used for production Routing of Cathode and AnodeAll SIR test patterns con-

bare boards. If you use OSP-coated bare copper, then thesist of a cathode and anode when eneramm&ﬂtﬁ
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