SPEL-

Tin Plating

100% Pure Tin Plating Process

Need for the process :

minimize the environmental impact of electronic waste. Although the US h
lead, there has been legislation introduced to encourage recycling of electronic p
to Green manufacturing, the next generation of IC assembly service providers
portfolio in order to comply with industry legislation and demand. A prod
0.1% lead by weight, and where none has been intentionally added as par

e world turns
this option in their
g lead-free_if/it has less than
hre_ manufacturing process.

SPEL in order to nurture the nature and to meet the European Commission directives that will be in force
by July 1st 2006 has qualified the 100% Tin plating process in a ded dwplating line which will replace
lead from all its products.

Why did SPEL choose 100% Pure Tin:

Since the 100% pure tin process is increasingly becoming the most popular.and cost effective viable
lead-free alternate and is most demanded by Customers, L preferred to choose 100% matte tin

suppliers for this process worldwide and this is almo
semiconductor industry.

developed in the industry. SPEL has done extensi
of stress conditions and there is no abnormal
plate annealing technique (150°C, 1 hour d

Pure Tin plating technique is rel
Tin-Lead plating process. Pure

are highly dependant on
chemical suppliers to allg
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About Whiskers:
The growth mechanism takes by the diffusion of copper from the base material in to the ¢
time causing the formation of intermetallics that causes stresses on the remaining pure tin gra
process to relieve the internal stresses, whiskers are formed.

Tin Plating

deposit over

Whisker growth mechanism

Mitigation strategies O

ain structure of the
ich can induce

The driving force for whisker formation is the internal compressive stress, crysta
finish, plating chemistry and the plating process parameters. Following facto

Tin Witiskey

4 i fonrced ol
-

compressive stress in the plated deposit.

Diffusion of Irregular intermetallics
Surface oxide

Deposit grain size, shape and orientation
Substrate

Plating current density
Low plating thickness ( < than 8 Micron)

tegies which will relieve the compressive stresses in
the plated deposit.

e Post plate anneal at 150 °C for 1
e Nickel under layer plating

ithin 24hours of plating)

Of the above choices SPEL &dopts the~posyplate anneal immediately after plating to relieve the stress.
Also SPEL has done extensive'\reliability stress test in the pure tin plated products to study the

whisker growth. Mild whiskergrowth_to the maximum length of 0.53 mils was observed in the temperature
cycled devices alone which is well below the NEMI accepted limit of 3 mils for the particular type of

package.
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Alternative lead-free lead finish materials

Tin Plating

Alternative "lead-free" lead finish materials for use in the solder plating shall have a stringe
mechanical, electrical, and chemical requirements similar to that of Tin/Lead. These requirements’in
acceptable melting point, good wettability / solderability, high adhesion/mechanical strength

Some possible options and their pros and cons are described below.

Tin — Zinc: O

wetting characteristics are poor on Copper or Nickel substrates.
Tin — Copper:

Sn-0.7%Cu is the eutectic composition of the Sn-Cu binary system. This
fine grains, and exhibits good solderability. However, due to the high pércentage of Sn, it is also prone to tin
whiskers and tin pest. It melts at 227°C. Although copper has a higher's gth_and has sufficient supply all

around the world, the metal alloy is brittle and has poor wetting characteristie ght alloy control is required
during the plating process as slight change in alloy composition resultsn,a grea
temperature. This process in not compatible for

elatively cheap, has

Sn and Bi form a eutectic alloy at 42%Sn and 58%
However, at 3% Bi the melting temperature is abg

the
bismuth composition on the plated
and this is again not whisker free.

SPEL alsg ddopts a post plate annealing at 150°C for 1 hour immediately after plating to mitigate
the whisKel growth.
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Sn-3.5%Ag exhibits good solderability and mechanical properties and has the longest history of reliable usage
as a lead-free solder. However, it is expensive, prone to tin whiskers due to the high Sn contentxIncreasing

Tin Plating

alloy composition is 97% Tin and 3% silver.

Tin — silver — Copper : O

Sn-Ag-Cu solder, which is eutectic at 3.9% Ag and 0.6% Cu, exhibits a melting temp ure of about 217
deg C. Copper may be di fficult to stabilize in this alloy.

Pre-Plated leadframes (Ni/Pd/Au)

The pre-plated lead-finish is also adopted by most of the subcontra d it simplifies the assembly
process as no post-assembly plating process is required leading to shiorterassembly cycle time.

The key issues such as solderability, bondability and moldability jnl this leadframes have been taken care
and is gaining acceptance. Spel ensures adequate precautions insforming and singulation process to avoid
the cracking of Ni/Pd/Au layer
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