TIN COATING CHARACTERISTICS

Immersion tin is a lead-free solder coating, alternative to finishing PCBs with HAL method and gold plating. 

The boards covered with immersion tin are coated with very smooth and uniform layer of about 1,2 (m thickness. Due to that, the coating is very suitable for SMT technology, particularly for components with high density of leads (fine pitch). HAL technology, where the difference between low and high thickness of the alloy ranges (depending on the board layout, pad sizes and their orientation), between one and over dozen micrometers, does not have that advantage, as the solder is not evenly distributed along and across the board.

Immersion tin has also some advantages in relation to gold plating – both coatings are uniform in thickness, but immersion tin is much cheaper.


Following the customers’ requirements, ELDOS has implemented the modern technology of chemical tinning. The process is conducted in a horizontal line, thanks to which each board is subjected to the same process conditions and the resultant coating has constant, repeatable high quality. General view of the line presents the photo below.
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IMMERSION TIN COATING APPLICATION

The most frequent applications of immersion tin are presented in the Table below.
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ADVANTAGES OF THE IMMERSION TIN COATING

ELDOS offers the highest quality of immersion tin coating applied according to technology developed by ATOTECH. The coating performed in that process has the following advantages:

· is whiskers – free 

· is homogeneous

· has excellent solderability

· is friendly for Environment

· ideally substitutes HAL

· permits repetitive soldering 

· is compatible with lead-free  soldering
(source: ATOTECH specifications)

IMMERSION TIN COATED BOARDS HANDLING 

Printed Circuit Boards plated with immersion tin are suitable for each soldering process, both leaded and lead-free. However, having in mind that immersion tin is a soft and porous layer of coating below 1,2 (m in thickness, the boards should be handled in gloves only. Scratches and other defects of coating should be avoided. On unpacking, the boards should be directed to selected soldering process. If the boards are to be stored before soldering, they should be transferred to the store with appropriate ambient parameters. 

STORING OF IMMERSION TIN COATED PCBS 
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Avoid storing the boards close to a heat source.

In case of storing boards in higher temperature the coating gradually looses its properties and solderability of the boards decreases. Dependence of wetting angle from time and storing conditions is presented in the diagram (source: ATOTECH specifications)

Supplier of the technology, ATOTECH, has performed the following solderability tests in relation to the storing period of PCBs with the following results:

As delivered 

OK

After first reflow


OK.

After third reflow


OK.

After fourth one in 155(C

OK.

After 4h in water vapour

OK.

After 24h in 85(C, 85% R.H

OK.

After four days in 93% R.H. and 40(C
OK.

After ten days in 93% R.H. and 40(C 
OK.

After 21 and 56 days, in 93% R.H., 40(C
OK.

After a year in dry store
 

OK.  





(source: ATOTECH specifications)

We recommend storing PCBs in dry rooms with normal temperature, free of industrial vapours. 

Boards stored in recommended conditions preserve solderability for minimum 6 months. 

SOLDERING


The lead-free coatings provide for good solderability while keeping up to certain conditions. The process window is narrower in relation to soldering with the Sn63Pb37 alloy and therefore the process should be conducted under increased supervision. Soldering pastes and fluxes used for soldering other lead-free coatings are suitable for soldering immersion tin. Application of more aggressive fluxes, than for the Sn/Pb alloy, are recommended.


Immersion tin provides for multiple soldering. As results from the experience of our customers, no problems appeared even after 3-fold soldering. However, it is conditioned with selection of proper soldering parameters, i.e. the soldering profile in reflow oven, or wave process, speed of assembly feeding, correct application of solder paste to the soldering pads and the type of flux. Good soldering conditions in reflow oven could be achieved by adding some more heating zones with forced air convection. Good effects are reached by applying nitrogen atmosphere – it enables good wettability at lower temperature peaks, increases the number of passes through the oven and gives more shining surface of solder. In case of problems with multiple soldering it is recommended to use more aggressive fluxes and optimise subsequent soldering process parameters.

Immersion tin is compatible with all currently used lead-free solder types. It may be applied also in traditional soldering process based at Sn63/Pb37 alloy.

WARRANTY

While keeping up to the proper storing conditions, solderability of PCBs coated with immersion tin can be maintained even over 6 months.

In case of encountering problems with PCB soldering, ELDOS provides a corrective action consisting in repeated coating with fresh immersion tin layer.
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				Surface Finish Usability Based on Technology

				Surface Finish		Through Holes		Press-fit		SMT		Fine Pitch BGA		EMI Shields		CARD Guides		Edge connectors		Flip Chips		Au -  wire bonding		Al. - wire bonding

				ENIG		Y		Y		Y		N1		Y		Y		Y		Y		N		N+++++

				HASL		Y		Y		Y		N		Y		Y		Y		N		N		N

				Immersion Tin		Y		Y		Y		Y		Y		Y		Y		Y		N		N-------

				Immersion Ag		Y		Y		Y		Y		N3		Y		Y		Y		N		N

				OSP		Y		Y2		Y		Y		N		N		Y		Y		N		Y

				Electrolytic Ni/Au4		N5		Y		Y		Y		Y		Y		Y		Y		Y		Y

				Reflow Sn/Pb		Y		Y		N		N		Y		N		Y		N		N		N

				1 - not recomm. For <1,0mm pitch														Source: PCDesign & Manufact. Feb.2004

				2 - not the best choice

				3 - turnish forms when left unsoldered																		January 2006

				4 - excess gold plated in PCB high current density areas

				5 - not for aspect ratio>8:1
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