Association Connecting Electronics Industries

Cipc

IPC-4554

with Amendment 1
2012 - January

Specification for
Immersion Tin Plating for
Printed Circuit Boaras

Supersedes 'PC 45564
January 2007

A standard develcped by IPC


https://www.stdhive.com/standards/ipc-4554-wam12012-pdf/

The Principles of
Standardization

Notice

IPC Position
Statement on
Specification
Revision Change

Why is there
a charge for
this document?

In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should: Standards Should Not:
 Show relationship to Design for Manufacturability e Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
* Minimize time to market * Keep people out
* Contain simple (simplified) language e 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

IPC Standards and Publications are designed to serve the public interest through eliminati. o niis-
understandings between manufacturers and purchasers, facilitating interchangeabili = and' iriprove-
ment of products, and assisting the purchaser in selecting and obtaining with minimu.» delay the
proper product for his particular need. Existence of such Standards and Publica ions shall not in
any respect preclude any member or nonmember of IPC from manufacturing <= elling products
not conforming to such Standards and Publication, nor shall the existerce o. such Standards and
Publications preclude their voluntary use by those other than IPC m<mbe.= whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IP(’ without regard to whether their adop-
tion may involve patents on articles, materials, or processes. >y sach 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 aic alsawholly responsible for protecting them-
selves against all claims of liabilities for patent ini.‘ngc ment.

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
of IPC publications is voluntary and is »nart of a relationship entered into by customer and supplier.
When an IPC publication is updated 4.:1 2 new revision is published, it is the opinion of the TAEC
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Specification for Immersion Tin
Plating for Printed Circuit Boards

1 SCOPE

This specification sets the requirements for the use of
Immersion Tin (ISn) as a surface finish for printed circuit
boards. It is intended for use by supplier, manufacturer,
contract manufacturer (CM) and original equipment manu-
facturer (OEM).

1.1 Description ISn is a metallic finish deposited by a
chemical displacement reaction that is applied directly over
the basis metal of the PCB, that is, copper. ISn is primar-
ily used as a solderable surface. It has been used in press
fit connections and as the interface for Zero Insertion Force
(ZIF) edge connectors.

The ISn protects the underlying copper from oxidation over
its intended shelf life. Copper and tin however have a
strong affinity for one another. The diffusion of one species
into the other will occur inevitably, directly impacting the
shelf life of the deposit and the performance of the finish.

Various ISn formulations designed specifically for use as
surface finishes for PCBs utilize various methods of retard-
ing the diffusion process, including the use of
co-deposition of organics, the use of another metal as a
diffusion barrier or the use of grain structure refining. It is
recommended that the user of the deposit clearly rma r-
stand the different methods of copper migration re“arcatic.i
and that the supplier know the positive aud  iegadve
impacts of the system chosen.

1.2 Objective This specification sewth> requirements
specific to ISn as a surface finish. /s ~her finishes require
specifications, they will be addiesscd Uy the IPC Plating
Processes Subcommittee as nart € the IPC-4550 specifica-
tion family. As this and ¢ er adplicable specifications are
under continuous review, e Subcommittee will add
appropriate amendr e, = and make necessary revisions to
these documents

1.3 Perforn ance Functions

1.3.7 Sc'derajyility The primary function of ISn is to
provia) 2 solderable surface finish, suitable for all surface
mnou. t and through-hole assembly applications and with an
apropriate shelf life. The deposit has demonstrated the
.bility to meet a Category 3 durability per J-STD-003
when produced per this specification’s requirement.

Due to the diffusion of the copper through the tin deposit
and its impact on solderability, the ability to meet the
greater than six months shelf life is DIRECTLY related to

the deposit thickness. This diffusion also has a negative
impact on the correct thickness measurement of the
deposit.

The ability to measure and differentiate the tin species iz
the deposit is imperative to ensure the manufacie=e and
receipt of parts with this useable shelf life. 1 e use of cor-
rect XRF standards is imperative. The us> o1 foils over
polyester (Mylar® is very common) preveats vie impact of
basis metal diffusion and should t><the XR= “standards of
choice” - see Appendix 4 for detaile’ recommendations.

1.3.2 Contact Surface 1.om:rsion tin is not recom-
mended as a finish for soft memt rane switch applications.

1.3.3 Electromag 1etic Interference (EMI) Shielding A
key characteristic fo. {nis application is a consistent metal
interface .=ty een the PCB and the shield material. Due to
the dyn=amic hature of the ISn deposit and the basis metal
(Ca) o. the PCB, the interface between the EMI shield and
e aonosie is NOT consistent. The growth of intermetallic
connounds (IMCs) will change the electrical characteris-
ticy of the interface between the EMI shield and the
ueposit. It has however been demonstrated to be a suitable
interface for EMI shielding for certain specific applica-
tions. Testing for suitability is recommended.

1.3.4 Connectors

1.3.4.1 Press-Fit The use of ISn as a deposit suitable for
press-fit requirements shall meet Telcordia GR-1217-
CORE. It should be noted that changing to a thin immer-
sion deposit such as ISn from HASL may require a
re-evaluation of the pre-fabrication hole sizes to ensure the
correct interference fit required for press-fit applications.

The possibility of tin whisker formation, as a direct conse-
quence of stresses induced on the deposit as a function of
press-fit insertion, exists. The end user shall determine the
impact of whisker formation on the reliability of the mod-
ule in its end use application.

1.3.4.2 Edge Tab The use of ISn as a surface finish for
edge connectors utilizing a zero insertion force (ZIF) con-
nector, i.e., for memory modules, has been successfully
demonstrated.

Whisker formation is a concern particularly in fine pitch
devices. The end user shall determine the impact of whis-
ker formation on the reliability of the module in its end use
application.
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