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2. Process Zeroes in on Tin

The company offers the PRESA RMK-30 immersion tin plating bath for solder treat-
ment to inhibit whisker formation and promote outstanding soldering characteristics.

Table 1: Treatment process with temperature and time
ue to the implementation of en- The process exhibits hlghequ.remem

vironmental regulations, the resistance to heat and in

use of lead-free solders has hibits penetration into the_--

grown on a global scale, and solder resist. The immersiol

lead-free soldering process demands a sutin plating demands shor 1. Cleaner - | AcLco7 50°C ° m'_nmes
face with better solder wettability char- treatment process and sin 2 Hotwaterrinse | S0°C 1 minute
acteristics. ple management, and doe 3- Soft etching | 100g/L SPS 30°C 1 minute

As the main ingredient of solder, tin not contain either lead or flu- 4. Acid rinse | 5% H,S0, te"f‘;;"r’;ure 1 minute
could pote_ntlally respond to this r_1e_ed. orlde._Thls process is alst ¢ syike tin plating | RMK-30 — 30 seconds
However, tin’s soldering characteristics compliant with a horizontal - i ol RMK.30 e 13 minut
may deteriorate due to heat or the use oplating equipment. - mmersion fin pieting | minuies
tin may give rise to the formation of 7. Hotwaterrinse | S0 1 minute
whiskers over time. External Features of

C. Uyemura Co., Ltd. has developed Tin-Plating Film
the PRESA RMK-30 immersion tin plat-  Fig. 1 presents a scanning electron mi-mersion tin plating. The whole treatment
ing bath in order to address the said probcroscopy (SEM) image of the surface of process takes about 25 to 30min to com-
lem. tin-plating film. A wedge-shaped large plete (See Table 1).

crystal grain was observed on the surface

Principle of Immersion Tin Plating of a tin coating as a result of using the Dealing With Whisker Growth

According to the ionization tendency, conventional plating bath. This crystal = The whisker is a whisker-like tin metal,
tin will normally not deposit onto cop- grain was observed for the coating with asingle crystal formed on the tin-plating
per since copper is more noble than tin.thickness of 1um or larger, and grew in film. The formation of whiskers may cause
However, in a system with an appropri- proportion to the increase in coating thick- short circuits among neighboring fine line
ate complexing agent, copper and tinness. In contrary, when the PRESA RMK- patterns, and serves as a key issue to be
complexes are formed, and the deposit30 immersion tin plating bath was used, addressed in applying tin plating.
potentials of these complexes will be re-a uniform tin coating was achieved, and A whisker will not be formed right af-

versed. Therefore, tin can deposit ontoa dense film was formed. ter plating. As tin and the copper base re-
copper. act over time, a G$ns; intermetallic is
During the immersion tin process, al- Treatment Process formed. This will, in turn, generate com-

most no whiskers are being generated. The treatment process includes the prepressive stress within the coating, and a
treatment of the cop- whisker will grow to mitigate the accu-

per base and the im- mulated compressive stress.
RMK=30 Table 2: Whisker generation on different silver contents in tin
Tin thickness coating.
=1.2um Ag% in film | 1week 2weeks 1month 2months 3 months 4 months
Without Ag | wh’i\lsclj( " One or more tin whiskers (Long and many)
Conventional 0.1wt% | wh|sker One or more tin whiskers (Long and few)
bath o One or more tin whiskers
0.3wt% | No whisker (Short and few)
Tin thickness 0.5wt% | No whisker
=1.2um : 2 5 g 4 .
| 15kv  x1.000 10um [ 15 5,000 Bnm 1.0wt% | No whisker
_ — _ 20w% | No whisker
Fig. 1: A tin-plating film under a scanning electron 3.0Wt% | No whisker

microscope
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It has been well known that different at least 0.5 weight per- 249" - ¥ il &« Cugsn
kinds of metal are co-deposited in thecent. The higher the 1um < Cu
coating in order to reduce the whisker silver content ratio in
growth. The assessment results of Uyethe tin coating, therig. 4: The cross section of a part observed after various load
mura proved that silver is the most ef- more effective thetests
fective among different kinds of metal whisker growth was
used. The RMK-30 was used as an im-reduced. However, this process has its30 demonstrated favorable soldering char-
mersion tin plating bath that enables thedownside, including slower speed of de- acteristics. Under the conventional im-
co-deposition of a slight amount of sil- positing tin and an increase in the cost ofmersion tin plating, if the number of re-
ver. The team evaluated the growth ofcoating. Uyemura considers silver con- flow increases the soldering characteris-
whiskers by using tin coating with vary- tent ratios between 1 and 3 percent to beics will deteriorate. In contrary, the use

ing ratios of silver content. The results a reasonable range. of RMK-30 resulted to favorable solder-
are shown in Table 2 and a SEM image ing characteristics after more than one re-
of the part examined is shown in Fig. 2. Soldering Characteristics flow.

It was confirmed that a whisker was  The final surface finishing of a printed  Fig. 4 presents an image of a part’s cross
formed on the coating without silver two circuit board (PCB) is required in order section observed after various load tests
weeks after plating, while a whisker did to maintain soldering characteristics un-were conducted. Focused ion beam (FIB)
not occur on the coating with silver co- til electronic parts and components havewas applied in making the cross section.
deposited after a lapse of about fourbeen surface-mounted. Fig. 3 shows solEven after heat treatment and three times

months. der ball pull strength and the fracture modeof reflow, an adequate pure tin layer still
It was also explained that a silver con-under various load conditions. remained, which confirmed the favorable
tent ratio in the tin-plating film had to be ~ Under any load condition, the RMK- soldering characteristics.
3000 o0 Conclusion
: : : e : : Thanks to the development of the
i PRESA RMK-30, the growth of whiskers
2500 3 3 was inhibited and favorable soldering
el : : characteristics were obtained. The com-
. 70% : : pany expects immersion tin plating to be
=L ‘ ‘ ‘ 3 3 widely applied as one of the final surface
B : : : 60% I I finishing for PCBs.
2 (Pre-conditioning A
B 1500 — B 50% : :
E AS: As plated ! !
3 SL: Shelf life e ‘ —
D 4000 — (155C—4 hours, oven) [ 309 ¥ De-wetting
RH: Relative humidity ° lhe=aeie
500 | (85C—85%, 24 hours) | 20% IMC<50%
AR (fot[')mzi%gﬂow 10% R voids About This Article:
J ¥ Solder break
0 1 1 1 0% — This article was contributed by
AS SL  RH RFE AS sL RH RF Tsuyoshi Maeda and Tohru Kamita-
mari of the Central Research Labora-
Fig. 3: Solder ball pull strength and the fracture mode under various load conditions. tory, C. Uyemura Co., Ltd.
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