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PAS 62483 © |IEC:2006(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TEST METHOD FOR MEASURING WHISKER GROWTH
ON TIN AND TIN ALLOY SURFACE FINISHES

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refeqred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natjgnal Committee interested
in the subject dealt with may participate in this preparatory work. Internatioral,

agreement between the two organizations.
2) The formal decisions or agreements of IEC on technical matters

Publications is accurate, IEC cannot be held responsible/for
misinterpretation by any end user.

4) In order to promote international uniformity
transparently to the maximum extent pogSib
between any IEC Publication and the corre
in the latter.

Publications.
8) Attention is dr.
indispensable for

9) Attention is drawn t6
patent rights. IE P

A PAS is a
available to

IEC technical
committee 4

he_text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
47/1842/NP 47/1876/RVN

Following publication of this PAS, the technical committee or subcommittee concerned will
investigate the possibility of transforming the PAS into an International Standard

An IEC-PAS licence of copyright and assignment of copyright has been signed by the IEC
and JEDEC and is recorded at the Central Office.

This PAS shall remain valid for an initial maximum period of three years starting from
2006-08. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

Page i
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Test Method for Measuring Whisker Growth on Tin
and Tin Alloy Surface Finishes

Introduction

This document contains a suite of recommended tin whisker growth tests. If these common
tests are adopted, then the industry can collect common and comparable data that may
improve the understanding of the fundamentals of whisker growth and allows comparisons
between technologies. Tests in this document may be changed in the future as a better
understanding of the mechanisms causing tin whisker growth is developed:

Based on a variety of testing and data review from around the gloh€, thrée est ondltlons

have been identified that appear to be suitable for monitoring tin whis e three
test conditions include two isothermal conditions with contrghed a/thermal
cycling condition. However, these test conditions have no: - with longer
environmental exposures of components in service. Thy is at present no way to

ngths measured
the fundamental

The predominant terminal finishes on e ) ws’have been Sn-Pb alloys. As
the industry moves toward Pb-free cd S embly processes, the predominant

Pure Sn and Sn-ba 8 posits gnd solder-dipped finishes may grow tin
whiskers, which cou i component terminals or break off the
component and@a ¢ slectrical or mechanical parts.
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Test Method for Measuring Whisker Growth on Tin
and Tin Alloy Surface Finishes
(TEST METHOD A121)

1 Scope

The methodology presented in this document, see Annex A for process flow, is applicable for
studying tin whisker growth from finishes containing a predominance of Ain~(Sn). This test

aerospace. Additional requirements may be specified in the apfropri
document.

The purpose of this PAS is to:

¢ Provide an industry-standardized suite of tests for

e Provide a consistent inspection protocol f

e Provide a standard reporting @

2 Normative references ( (\ >

JESD22-A104, Standard

IPC 7530, Guidelines_ for
Processes

N\
3 Term/s@\d\e{wo\i
N\ N\

3.1 tal.axiahwhisker length: The distance between the finish surface and the tip of
the whisker th xigt if the whisker were straight and perpendicular to the surface.

NOTE For tin wh that bend and change directions, the total axial length can be estimated by
adding all of the straight subdivisions of the whisker. (See Figure 5.)
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3 Terms and definitions (cont’d)

3.2 whisker: A spontaneous columnar or cylindrical filament, usually of monocrystalline
metal, emanating from the surface of a finish. (See Annex C for example pictures of tin
whiskers.)

NOTE 1 For the purpose of this document, whiskers have the following characteristics:

¢ An aspect ratio (length/width) greater than 2

e Can be kinked, bent, or twisted

e Usually have a uniform cross-sectional shape

o Typically consist of a single columnar filament that rarely branches

¢ May have striations along the length of the column and/or rings around
of the column

¢ Length of 10 microns or more. Features less than 10 microns

the circumference

3.3
area.

3.4 whisker growth: Measurabl
exposure to a whisker test condition fo

3.5 whisker test coupon: A piec
dipped with a tin finish for the purpose\of
growth.

4 “RASY

4.1 ha Y

Air to air te A{ure chamber(s), capable of cycling from -55 (+0/-10) °C to
+85(+10/5 or{ron O/-10) °C to +85(+10/ 0) °C The temperature cycling
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4 Apparatus (cont’d)
4.2 Temperature humidity chambers

Temperature—humidity (T&H) chambers capable of non-condensing 60 +5 °C, 87 +3/-2% RH
and 30 £2 °C, 60 £3% RH environment.

NOTE 1 The elevated temperature—humidity condition of 60 +5 °C, 87 +3/-2% RH is close to the
condensation point. If water condenses on the tin finish during environmental exposure, the
condensed moisture and resulting corrosion may affect the final test results. To prevent condensation
in the T & H chamber, the chamber dry-bulb temperature must exceed the wet-bulb temperature at all
times by not less than 2.4 °C (or equivalent for electronic sensors). Before opening of the chamber
door for loading and unloading, the chamber temperature and humidity should bexramped down

adequate lighting capable of 100X to 300X magnification and
capable of meas iskers W|th a minimum axial length of 10 mlcrons per Annex B. For
direction for measurement.
4.5 Scanning electron microscope

Scanning electron microscope (SEM) capable of at least 250X magnification. An SEM fitted
with an X-ray detector is recommended for elemental identification.
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4 Apparatus (cont’d)
4.6 Convection reflow oven (Optional)

A convection reflow system capable of achieving the reflow profiles of Table 3.

5 Sample requirements and optional preconditioning

For specific requirements of tin finishes, the relevant test conditions, read points, and
durations shall be described in a test plan agreed upon by the supplier_and user. For
comparing various finishes for whisker propensity, it is recommended that all thrxee conditions

51 Test samples

Ph.finishes. Sample
or components, or
pons may not be

Any test samples with tin-based finishes may be studied~i
types may include experimentally plated or ti i
production-plated/finished electronic compon
representative of final product because~f pro

5.1.1 Sample size

or termination even t
exhibit significakj:( §
data will not be di

meaningful detection\level. The number of samples may need to be adjusted in order to
obtain a total 96 terminations/leads. n Components should have completed all
manufacturing operations. For consistency and traceability, if applicable to package type,
choosing corner leads is recommended. For finished components with large terminations,
Table 1 may be used to reduce the number of terminations that are recommended for
inspection.


https://standards.iteh.ai/catalog/standards/iec/9c3015c4-06d0-42ca-935a-afcb2119a441/iec-pas-62483-2006

Page 6

5.1.1

5.1.1.2 Test coupons

Sample size (cont’d)

Copyright © 2005, JEDEC; 2006, IEC

For comparison purposes, if using coupons, a total inspection area of at least 75 mm? on at
least 3 coupons is required for each test condition. For small coupons, it is recommended
that there be sufficient coupons so that the total area inspected adds up to a minimum of 75
mm2, as described in Table 1.

Table 1 — Details on the number of test samples and terminations required for
comparison of screening inspection data. The number of terminations required for
inspection depends on the tin-finished area of each termimnation.

Minimum Minimu Mimimum Total
Tin Minimum Total i ber of
Sample Finished Number Inspection tion
Type Area ! of Area fpr s for
Samples Screening reening
Inspection Inspection 2]
Coupons < 25 mm? 3 75 mm? op.and t 75 mm? +
sides of sQupon (Plated area on
7 top and 2 sides
G of coupon)
Coupons > 25 mm? 3 > 7 2 \Fo{and two 3
sides up to a
(\ total of 25 mm?
Components | < 0.85 m&\ \6 75 Top and 2-3 96
sides of
Q termination
Components 2&8}} S 6 >\{5 mm? Top and 2-3 75 mm? =
sides of (Plated area on
<\ termination top and 2-3 sides
of termination)
NOTE 1 i

. ah@r detailed definition of the plated/finished area for inspection.

sequential read outs, including the final readout.
component or 9 coupon samples are required to complete the three test conditions.
Alternatively, the test may be started with sufficient test samples to inspect 6 different
component or 3 coupon samples at each read out. In this case, the number of test samples
required will be a minimum of 18 component or 9 coupon samples times the number of read
out points during the test. (For example, if a finish is studied in temperature cycling for 2000
cycles with read outs performed at 500, 1000, 1500, and 2000 cycles, then 24 component
samples are required just for this test condition.) If a more accurate determination of growth
kinetics is needed, it is recommended that the same test samples be used for each
sequential read out instead of using re-populated samples.

Hence, to study a single finish, 18
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5.1 Test samples (cont’d)

5.1.2 Optional test sample preconditioning

Table 2 lists optional test sample preconditioning treatments that are recommended prior to
all subsequent Sn whisker growth tests. If the test method described in this standard is used
as part of a tin finish qualification, then the user and supplier must agree on the precondition
requirements before commencement of testing.

Table 2 — Optional Preconditioning Treatments for Tin Whisker Test Samples

Preconditioning

Condition Temperature Th‘:mal e Use ?ﬂiﬂeli\nes
xposure
Exposure
A None Normal ambient
exposure
Room temperature
storage for a
. 15-30 °C
B minimum of 4 30 — 80% RH

weeks after the
finish is applied

Sn-Pb
C Temperature

Preconditioning eratures (backward compatibility).

a AN
> \H ,
Intended1o ft&st for whisker growth after
\xe:z osure to Sn-Pb SMT assembly
te

Pb-fre

D Temperatu
Preconow

}tended to test for whisker growth after
ermal exposure to Pb-free SMT assembly
temperatures (Pb-free compatibility).

5.1.21 Optiona@
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