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Executive Summary:

Pulse, a long-term environmental advocate, has been producing lead free component products since 1999 for a variety of customers.  With the passing of legislation by the European Union (EU) in 2003, Pulse has proceeded to apply the requirements of the legislation to all products developed and manufactured for the markets served.  At present, the majority of Pulse products are RoHS compliant in all aspects except for leaded solder chemistries.  New solder processes and materials have now been defined, tested, and implemented to allow Pulse products to meet the RoHS requirements.  
Pulse has identified four areas of customer concern regarding the status of Pulse RoHS compliance:

1.
Where is Pulse in relation to providing RoHS compliant products? 

2.
What material is being used to coat the leads, i.e. what if the customer presently has requirements for use of both leaded and non-leaded products?

3.
What is the Pulse status on tin whisker testing?

4.
How will the moisture sensitivity level requirements be affected?

This document provides information in response to the above questions.

Pulse has selected Sn 100 for component lead coating most products.  This material selection allows Pulse products to work with either leaded or non-leaded solder chemistries in customer application processes.  Product leads will have either a pure copper base or a nickel barrier base to support the application of the Sn100 coating and comply with the solderability test requirements.    
In addition, preliminary tin whisker testing has been completed by an independent third party testing laboratory (Hong Kong Productivity Council) with 1000 hours of room temperature storage, high temperature storage, and constant temperature and humidity testing, as well as 1500 cycles of temperature cycle testing.  These tests are based on the draft NEMI article “Test Method for Evaluating Tin Whisker Growth on Plated Surfaces” dated June 17, 2004, revision 6.1, and other industry and customer requirements.  Results show tin whisker growth at a level below 40 micro meters which today is considered the acceptable standard for class two applications.
Pulse testing shows no change in the moisture sensitivity level requirements/specifications and performance on current products that are RoHS compliant.  Customers will not need to change current handling practices for Pulse RoHS compliant products.
At present, Pulse has several product lines and families ready to supply to customers.  A process to convert additional products based on customer needs is in place and active.  Products are available today for shipment with Sn 100 lead plating and we encourage customers to accept these forward and backward compatible products.  Customers are encouraged to contact the Pulse account manager to address the schedule and details to meet product availability needs.
Background/History/Legislation:

The European Directives 2002/95/EC RoHS became European law January 22, 2003.  Member states must implement the law by August 13, 2004.  Member states must ensure that by July 1, 2006, new electrical and electronic equipment placed on the market does not contain certain levels of Lead (Pb), Mercury (Hg), Cadmium (Cd), Hexavalent Chromium (Cr VI), Polybrominated Biphenyls (PBB), and Polybrominated Diphenyl Ethers (PBDE).  
Materials Selection:

In compliance with customer requirements and the RoHS European Directives to eliminate lead in the electronics industry, Pulse will offer plating with tin or tin alloys on the component to PCB solderable termination (leadframes or pins).  Pulse has thoroughly evaluated numerous materials and chemistries in making the selection of materials to be applied.  The decision to use tin alloys on the solderable termination is based on the material’s excellent properties of solderability and resistance to corrosion.  In addition, these alloys are common with plating houses facilitating sourcing and availability.  Pulse has chosen materials to specifically allow backward and forward compatibility with leaded and non-leaded solder chemistries and processes.  The Pulse material application is similar to material applications that other component industries have already selected.
Pulse has adopted the use of RoHS compliant solder alloys using tin with greater than 95% content including 100% Tin (Sn), Tin-Silver (SnAg), Tin-Copper (Sn-Cu)  for external lead plating, and Tin-Silver-Copper (Sn-Ag-Cu) solder chemistries for internal solder connections.  Depending on the product type and application, Pulse has adopted solder alloys 96.5Sn3.0Ag0.5Cu, 96.5Sn3.5Ag, 97.0Sn3.0Cu, and Sn100.  Some of the Pulse product materials have been upgraded in order for the product to be fully RoHS compliant and to sustain the higher melting temperatures of lead-free solder alloys.  Product qualification has validated products to withstand solder process temperatures of 260 degrees Celsius.
Certain types of Pulse products traditionally use high melting temperature solder for internal solder connections (containing more than 85% lead).  These solders are exempted per the WEEE/RoHS regulation because of the lack of viable RoHS compliant replacement materials.  The high temperature solder is used only for internal product solder connections.  External pin plating for these component types use one of the above mentioned RoHS compliant Sn alloys.

Pulse is aware of and will continue to monitor the ongoing studies to determine the propensity of these solder alloys to develop Tin Whiskers.   As a preventive measure to reduce the possibility of tin whisker growth, Pulse has adopted the following mitigation factors.
· Use of matte Tin finish with a plating thickness of 100 to 500 micro-inches

· Use of a Nickel under-plate with a plating thickness of 50 to 100 micro-inches
· Use of Sn 100 hot tin dip process for final lead plating
Testing/Validation:

Pulse has qualified products using RoHS compliant materials on a family basis.  This qualification approach provided the necessary process, reliability, environmental and solderability information to validate the change in all Pulse product configurations.  Details of the test plan and specific data are available upon request from the Pulse Sales Account Managers and Sales Representatives.  To test resistance to solder heat of surface mount components, Pulse uses a solder reflow profile with a peak temperature of 260 +0/-5 degrees Celsius.  Lower temperature profiles for leaded application environments will continue to be effective with the Pulse RoHS compliant products.  Higher temperature solder reflow profiles may be used but these may require additional enhancements of some of the product materials, which may increase product cost.

Pulse encourages customers to stay within the solder alloys recommended by NEMI in the US, by the National Physical Laboratory (NPL), and the International Tin Research Institute (ITRI) in the UK.  NEMI and NPL/ITRI recommend the use of 96.5Sn3.0Ag0.5Cu for reflow applications.  For wave solder applications, 99.3Sn0.7Cu is recommended or as an alternative 96.5Sn3.5Ag solder.  Industry standardization on these solder alloys will increase market availability and the reduction in cost while reducing the risk of mixing different solder alloys in the manufacturing process.

Testing for Tin Whisker occurrence has also been completed by a third party testing resource (Hong Kong Productivity Council).  Until a tin whisker test industry standard is available, Pulse has developed a tin whisker test scheme using as guidance the NEMI proposal dated June 17, 2004, “Test Methods for Evaluating Tin Whisker Growth on Plated Surfaces”, revision 6.1, and other industry and customer requirements.   The specific test conditions used to complete the test include:

1 – Ambient Storage Test – 1000 hours at 25 +/- 2 degrees Celsius and 30% to 80% RH.

2 – Temperature Cycle Test – 1500 cycles from -55 +0/-10 degrees Celsius to +85 +10/-0 degrees Celsius with a10 minutes soak at temperature.
3 – Constant Temperature and Humidity Test – 1000 hours at 60 +/- 2 degrees Celsius and 90% to 95% RH.

4 – High Temperature Storage Test – 1000 hours at 50 +/- 2 degrees Celsius and less than or equal to 50% RH.

Results show evidence of tin whisker growth but with whisker length less than the current industry maximum specifications levels (less than 40 micro meters in length) for class two applications (reference NEMI paper “Tin  Whisker Acceptance Test Requirements” from the NEMI Tin Whisker Users Group, dated July 28, 2004).  Additional testing is planned in the future to further validate Pulse processes.
Testing for solderability has been completed to demonstrate that Sn 100 lead plated products will meet solderability requirements in both leaded and non-leaded application processes.  Pulse RoHS compliant products will meet industry solderability standards of 95% wetting minimum after completing an eight hour steam age pre-conditioning per the IPC J-STD-002B for category 3 type products.
Testing for Moisture Sensitivity Level [MSL] has been completed to reverify that Pulse products meet the levels defined in IPC/JEDEC standard J-STD-020C with dry packing in accordance with IPC-033A and contained in the Pulse product literature.  When subjected to the higher temperature lead-free solder reflow processes, no changes in performance have been identified.
Implementation/Conclusion:

Most Pulse products can now be manufactured in a RoHS compliant configuration.  To make products forward and backward compatible, Pulse is ready to supply products with Sn 100 lead plating.   Please contact the sales account manager or the sales representative to schedule deliveries.  Factory conversion is in process and will be fully completed during 2005.
Pulse is developing a detailed database on supplier material chemical and physical composition for use in assuring that material characteristics are thoroughly defined and understood.  This database will be used in responding to customer inquiries regarding RoHS compliant materials and chemistries and to assure the supplier materials are controlled.
Pulse RoHS compliant production lines are separated from the leaded production lines.  Unique areas of the factory have been allocated and controls are in place to assure product is not mixed in the production environment.  A high level of control is in place to assure customers receive the leaded or RoHS compliant products that have been ordered.

Pulse continuously maintains close contact with new industry and government developments on RoHS compliance and has a team of people assigned to the conversion process and development effort.  This effort includes the investigation and development of cost effective materials necessary to mitigate the higher temperature requirements and material cost associated with the conversion to RoHS compliant product.  Your sales account manager, distributor or customer service representative can also serve as a point of contact.

Pulse is ready to meet your RoHS component needs and requirements.
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