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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 Lead in Ceramic Capacitors, Resistors and SMD Package Devices.
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/VICHIP 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/EU 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-0006) 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. Lead (Pb) and Lead (Pb) Compounds

4.6.1. Lead is primarily used as a solderable plating finish on electrical/electronic components.  Per the RoHS Directive, Lead is prohibited from use in Vicor part/assemblies and processes.  This document will list alternative Lead free finishes for Ceramic Capacitors, Resistors and SMD Package Devices.

4.6.2. The following Lead free finishes are the primary industry accepted solderable finishes (all percentages calculated from the component solderable finish weight):

4.6.2.1. Palladium-Nickel (PdNi) with or without a Gold (Au) flash.

4.6.2.2. 100% matte Tin (Sn):

4.6.2.2.1. Over a 1 micron minimum Nickel (Ni) barrier.

4.6.2.2.2. Over Copper (Cu) annealed at 120 degrees C for a minimum of 1 hour within 24 hours of Tin (Sn) plating.

4.6.2.2.3. Over Alloy 42 (FeNi) base metal, with or without Copper underlay and anneal is not required.

4.6.2.2.4. Fused or Reflowed.

4.6.2.3. Noble metal plating is acceptable except for Silver (Ag).

4.6.2.4. Tin-Bismuth (SnBi) plating over Copper (Cu), Nickel (Ni) or Alloy 42 (FeNi):

4.6.2.4.1. With a nominal Bismuth (Bi) concentration of 2-4%.

4.6.2.4.2. With a total Bismuth (Bi) concentration range of 1-6%.

4.6.2.5. Tin – Copper (SnCu) over Copper (Cu) with anneal.

4.6.2.6. Tin – Silver (SnAg) over Copper (Cu) or Alloy 42 (FeNi) with a minimum Silver (Ag) concentration of 1%.

4.6.3. The minimum plating thickness for all solderable electroplated finishes is 0.005 – 0.025 mm.  The preferred minimum thickness for Tin (Sn) and Tin (Sn) Alloy electroplated finishes on packages utilizing a lead frame is 7.5 μm (300 micro inches).

4.6.4. 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.

4.6.5. Ceramic Capacitors, Resistors and SMD Package Devices

4.6.5.1 Vicor will accept supplier’s certification that solderable finishes on Ceramic Capacitors, Resistors and SMD Packages are RoHS compliant and conform to the acceptable finishes listed in Section 4.6.2 above.

4.6.5.2  All prints for Ceramic Capacitors, Resistors and SMD Packages will contain the following note:

“RoHS Compliant, Lead Free per CST-0001 latest revision”
4.6.5.3 For Ceramic Capacitors and Resistors:

4.6.5.3.1 Solderable finish of end terminations shall be Nickel (Ni) barrier with Tin (Sn) overplate.

4.6.5.3.2 Solderability of terminations shall be per JESD22-B102D, Pb-Free, Condition C, Method 1 or 2.

4.6.5.3.3 Parts will be resistant to a soldering heat of 260°C for 5 seconds

4.6.5.3.4 Components supplied on Tape and Reel shall be per EIA-RS481, embossed plastic carrier preferred with parts shipped in a reel not to exceed 13.00 inches in diameter.

4.6.5.3.5 The last 3 (Ceramic Capacitor) or 4 (Resistor) digits of the Vicor part number (-XXX)/(-XXXX) stand for the component value.

4.6.5.4 For SMD Packages:

4.6.5.4.1 Lead finish shall be 100% Tin (Sn), Matte Finish.

4.6.5.4.2 Moisture sensitivity level shall be MSL 3 or better, per IPC/JEDEC J-STD-020 current revision, at a reflow temperature of 260°C

4.6.5.4.3 Materials not meeting MSL1 shall be dry packed in accordance with IPC/JEDEC J-STD-033 current revision. The period between drying and sealing shall not exceed 48 hours, less the time for Distributors to open bags and repack parts, provided that factory ambient shall be maintained at 23±4°C and relative humidity of 45% to 55%.

4.6.5.4.4 Parts shall be labeled in accordance with IPC/JEDEC JEP113-B (MSL 3). Vicor part number label shall be affixed to the outside surface of the moisture barrier bags (MBBs) and the reel.

4.6.5.4.5 Components supplied on Tape and Reel shall be per EIA-RS481, embossed plastic carrier preferred with parts shipped in a reel not to exceed 13.00 inches in diameter.

4.6.5.4.6 VI Chip Magnetics Components are preassembled SMD components and these shall be treated as SMD Packages and handled in accordance with the provisions of this CST.

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.   FLOW CHART   
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

5.  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    Ministry of Information Industry Order #39 – Management Methods for Controlling Pollution Caused by Electronic Information Products.

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).

6. RECORDS AND REPORTS
Not Applicable
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