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1. PURPOSE:  This Specification defines Vicor Corporation requirements for compliance with European Union Directive (2002/95/EC) on the Restriction of the use of certain Hazardous Substances (RoHS) for purchased components, with the People’s Republic of China Ministry of Information Industry Order #39, Management Methods for Controlling Pollution Caused by Electronic Information Products, and with the Republic of Korea Resolution 5863, Act Concerning the Resource Recycling of Electrical/Electronic Products and Automobiles, with respect to Hexavalent Chromium (Cr +6).
2. SCOPE:  
2.1. This specification applies to all materials, parts, assemblies and products supplied to Vicor.  These materials, parts, assemblies and products may have this specification, or the CST Cover Document CST-0001, cited on their respective Vicor part number drawings, part or product specifications, procurement agreements, purchase contracts, purchase orders or other procurement documentation, but this is not a definitive requirement.  Westcor and Picor are mentioned in the following paragraphs for reference only.
2.2. The supplier is responsible for compliance with this specification as well as for any subcontracted operations and procured parts, materials, products or assemblies used in the manufacture of components, parts, assemblies, and products for Vicor applications.

2.3. Suppliers shall attest to the RoHS Compliance of parts/assemblies they supply by providing a Certificate of Compliance with the following, or similar, wording:

This is to certify that all parts supplied on this Purchase Order have been fabricated in accordance with drawing requirements, have been produced using RoHS Compliant processes and are RoHS Compliant.


2.4. Upon request by Vicor, the Supplier will verify via analytical testing, compliance to this specification.

3. LIST OF RESPONSIBILITIES

3.1. Vicor Suppliers (Reference only)

3.2. Vicor RoHS Compliance Manager

3.3. Vicor BBU/VI Chip BU Supply Chain Management 

3.4. Vicor BBU/VI Chip BU Quality Assurance

3.5. Vicor BBU/VI Chip BU Manufacturing Engineering Management 

3.6. Westcor Manufacturing Administration.

3.7. Picor Quality Assurance.

4. PROCEDURE 

4.1. Substances Prohibited from use                                                     [RoHS Program Management]
4.1.1. The European Union Directive, MII Order #39, the South Korea Resolution 5863 and EU Directive 2006/122/EC ban the use of the following materials in new electrical and electronic products:

4.1.1.1. Lead (Pb),

4.1.1.2. Mercury (Hg),

4.1.1.3. Cadmium (Cd),

4.1.1.4. Hexavalent Chromium (Cr+6),

4.1.1.5. Polybrominated biphenyl (PBB) flame retardants

4.1.1.6. Polybrominated diphenyl ether (PBDE) flame retardants

4.1.1.7. Decabromodiphenyl Ether (Deca-BDE),

4.1.1.8. Perfluorooctanesulfonic Acid (PFOS).

4.2. This prohibition applies to the above substances and all compounds containing these substances.  These substances and compounds must not be in or on any materials, parts, subassemblies or products, except in the allowed concentrations found in Table 1 below.

4.3. Vicor will accept the suppliers’ verification that parts/materials supplied to Vicor are RoHS compliant and that these substances are not present in the parts and materials supplied, or introduced in the manufacture of a material (e.g. Metal, adhesive, paint, plastic, plating, etc.), part, or product for Vicor (except for allowable levels in Table 1 below).

4.4. Vicor drawings shall reference this document (CST-0003) or the CST Cover Document (CST-0001) and will not, in most instances, describe a specific plating scheme to be applied to the part in question.  Those descriptions shall be found in the CST Documents if they apply to a broad range of parts.  In exceptional circumstances, if the part involved or the required plating is unique in nature, plating specifics will be included on the piece part drawing, along with the reference to the CST documents.
4.5. The maximum allowable level found in a homogeneous material (e.g. Metal, adhesive, paint, plastic, plating, etc.), cannot exceed the levels shown in Table 1 below.

4.6. Hexavalent Chromium (Cr+6)

4.6.1. Hexavalent Chromium surface treatments are used primarily for corrosion protection on Aluminum surfaces.  They may also be used as an undercoat for painted or Powder Coated surfaces to enhance adhesion.

4.6.2. The European Union Directive prohibits Hexavalent Chromium (Cr+6), but allows Trivalent Chromium (Cr+3), if Hexavalent Chromium is not present in the bath over a preset allowable limit.  For most Vicor parts and assemblies, both Hexavalent and Trivalent Chromium are prohibited.

4.6.2.1. For a very small number of parts, where the material and finish combination require, or for parts without an acceptable supplier alternative, Trivalent Chromium will be allowed.  This will be allowed for certain pieces of connection hardware, i.e. screws and nuts, and for connectors with Chromated screws.

4.6.2.2. These parts shall be monitored for the requirement for replacement based upon the requirements of additional International or US Hazardous Substance Directives.

4.6.2.3. All Conversion Coated parts for use in Westcor Products will be finished using Trivalent Chromium.  These components have been subjected to similar Salt spray testing as that which Sanchem CC and MacDermid Iridite NCP parts are subjected to.

4.6.3. Chromate conversion coatings are generally used on Module Baseplates and Heatsinks, Module Shield Assemblies, assorted Brackets, and on Castings, as a pretreatment before Anodization or Powder Coating.

4.6.4. Vicor prints for parts requiring some type of Chromate Conversion coating, will generally contain one of the following statements:

4.6.4.1. Clear Chromate

4.6.4.2. Di-Chromate

4.6.4.3. Yellow Chromate

4.6.4.4. Gold Iridite

4.6.4.5. Gold Alodine

4.6.4.6. Clear Alodine

4.6.5. These statements are all synonymous with a Chromate finish.

4.6.5.1. All prints with one of the finish notes listed in 4.6.4 will have that note converted to the following statement:

“Clear Finish, RoHS Compliant, Chromium Free per CST-0001 latest revision”

Selected finishes must be equivalent to Chromate with respect to paint adhesion and corrosion protection.   Finishes must pass Salt Spray Testing of a minimum of 48 hours per MIL-C-5541 and ASTM B-117.

4.6.5.2. Westcor prints will specify a Trivalent Chromium Conversion Coating and will also specify passing of a minimum of 48 hours of Salt Spray Testing.

4.6.6. RoHS Compliant Chromium replacement Finishing Processes:

4.6.6.1. The following processes will be considered acceptable Vicor Brick division and VI Chip Division approved replacement processes for Chromate Conversion coatings.

4.6.6.1.1. Sanchem 

4.6.6.1.1.1. The Sanchem Process consists of a specific chemistry formulated by Sanchem Inc., 1600 S. Canal Street, Chicago, IL 60616.

4.6.6.1.1.2. The process was originally called SafeGard CC-3400, but is now being called SafeGard CC.

4.6.6.1.1.3. This process has been approved by Boeing, the United States Air Force and major European telecommunications companies as meeting or exceeding the performance of Chromate Conversion Coatings.

4.6.6.1.1.4. WS-0007 – Detail Workmanship Specification for Component Finishes and Plating provides specific information on the chemicals used and the process steps.

4.6.6.1.2. Iridite NCP

4.6.6.1.2.1. Iridite NCP was developed by MacDermid Industrial Solutions, 245 Freight Street, Waterbury, CT 06702.

4.6.6.1.2.2. Iridite NCP provides bare corrosion resistance exceeding chromate coatings, passing over 1000 hours salt spray testing.  It also provides excellent adhesion to paints, sealants and adhesives.

4.6.6.1.2.3. WS-0007 provides specific process information for Iridite NCP.

4.6.6.1.3. As a pretreatment on castings prior to Anodization or Powder Coating only, Alodine 5200 shall be used in place of Chromate Conversion Coating.

4.6.6.1.3.1. Alodine 5200 is a Non-Chromate conversion coating applied to the surface of aluminum parts prior to Anodization or Powder Coating.  It is approved for use by the Department of Defense as a coating substrate to improve adhesion of paint.  It does not provide corrosion resistance.

4.6.6.1.3.2. Alodine is a trade name patented by Henkel Surface Technologies, 32100 Stephenson Hwy, Madison Heights, MI 48071.

4.6.6.1.4. Trivalent Chromium

4.6.6.1.4.1. For a limited number of Vicor components, Trivalent Chromium is being used in place of Hexavalent Chromium.  It is being applied by subcontractors to Vicor’s hardware and connector component suppliers on those components which require the use of Trivalent Chromium due to availability of the approved non-Chromate Conversion Coatings to our component suppliers or due to the chemical processing required for a limited number of hardware components.

4.6.6.1.4.2. Westcor has determined, by agreement with their suppliers plating subcontractors, that Trivalent Chromium Conversion Coatings will be used for all Aluminum components.  These Trivalent coatings are required to pass similar 48 hour Salt Spray Testing that Vicor has used to qualify Sanchem CC and MacDermid Iridite NCP.

4.6.6.2. Black Zinc Type I and Type IIA are acceptable finishes.  They are Chrome free.  Black Zinc Type II is prohibited.  Black Zinc that is followed by Chromate Conversion Coatings is not allowed.

4.6.6.3. Black Anodize per MIL-A-8625 is RoHS compliant.  No changes to applicable drawing notes are required.

4.6.6.4. Vicor will accept certified test reports from suppliers that state their plating process is RoHS compliant and contains less than the RoHS specified amount of Chrome if they also certify that the bath used to perform the plating is Hexavalent Chromium free and that the plating will survive a 48 hour salt spray test per ASTM B 117.

4.6.7. Refer to WS-0007 for specific processing requirements and Vicor approved suppliers.

4.6.8. New processes which are RoHS compliant will be added to this document as they are identified, evaluated and approved by Vicor.  For RoHS compliant qualification requirements, see QSP-0029.

Table 1. Maximum Concentration Values

	Substance
	Maximum Concentration Value % by weight 

	Lead (Pb) 
	0.1% or 1,000 ppm 

	Mercury (Hg) 
	0.1% or 1,000 ppm

	Cadmium (Cd) 
	0.01% or 100 ppm

	Hexavalent Chromium (Cr +6
	) 
	0.1% or 1,000 ppm 

	Polybrominated biphenyl (PBB) flame retardants 
	0.1% or 1,000 ppm 

	Polybrominated diphenyl ether (PBDE) flame retardants 
	0.1% or 1,000 ppm 

	Decabromodiphenyl Ether (Deca-BDE),
	Banned

	Perfluorooctanesulfonic Acid (PFOS)
	Banned


5. FLOWCHART
5.1. Not Applicable.

6. DEFINITIONS
6.1. RoHS - Acronym for European Union Directive on the Restriction of the use of certain Hazardous 
   Substances in electrical and electronic equipment.

6.2. RoHS Compliant - product, part, material or assembly that complies with the European Union Directive - Restriction of the use of Hazardous Substances in electrical and electronic equipment including any applicable exemptionse.

7. REFERENCE DOCUMENTS
7.1. Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003 on the Restriction of the use of certain Hazardous Substances in electrical and electronic equipment.  Official Journal of the European Union 13.2.2003.

7.2. WS-0007 – Detail Workmanship Specification for Component Finishes and Plating

7.3. Republic of Korea Resolution 5863 - Act Concerning the Resource Recycling of Electrical/Electronic Products and Automobiles

7.4. Directive 2006/122/EC – Perfluorooctane Sulfanates (PFOS).
8. RECORDS AND REPORTS
8.1. Not Applicable
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