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1. PURPOSE:  This Quality System Procedure describes in detail the Vicor RoHS Program Plan and provides applicable RoHS Program Compliance Direction.
2. SCOPE:  This Procedure is applicable to the production and shipment of all Products intended for final sale as RoHS Compliant.  Westcor and Picor are mentioned in the following paragraphs for reference only.
3. LIST OF RESPONSIBILITIES

3.1. Vicor RoHS Program Manager.

3.2. Vicor RoHS Compliance Manager.

3.3. Vicor BBU/VI Chip BU Quality Assurance.

3.4. Vicor BBU/VI Chip BU Supply Chain Management.

3.5. Vicor BBU/VI Chip BU Sales and Marketing Department.

3.6. Vicor BBU/VI Chip BU Manufacturing Engineering.

3.7. Westcor Manufacturing Administration.

3.8. Picor Quality Assurance

4. PROCEDURE 

4.1. Vicor Corporation, as a Global Leader in high density Power Solutions, 
[Quality Assurance]
is committed to taking an active role in protecting the environment.  As an ISO9000:2000 registered company, Vicor is dedicated to developing and maintaining controlled business, design and manufacturing processes to competitively service our world-wide customer base, with Environmental Management Systems that meet Government Regulations, international standards and our Customers requirements


4.2. In February 2003, legislation was enacted in Europe (Directive 2002/95/EC) restricting the use of certain hazardous materials in electrical and electronic equipment placed on the market within the EU.  This Directive became effective on July 1, 2006, and limited the amount of six environmentally hazardous substances:

4.2.1. Lead (Pb)

4.2.2. Mercury (Hg)

4.2.3. Cadmium (Cd)

4.2.4. Hexavalent Chromium (Cr6+)

4.2.5. Polybrominated Biphenyl (PBB)

4.2.6. Polybrominated Diphenyl Ether (PBDE), including Decabromo Diphenyl Ether (Deca-BDE)

4.2.7. In addition to the above EU Directive, new EU Legislation, Directive 2006/122/EC banned the use of Perfluorooctane Sulfonates (PFOS) in Electrical and Electronic Equipment put on the European Market.

4.3. Vicor Corporation was committed to completely fulfill the requirements of the European Union RoHS Directive within the prescribed effectivity timeline.  This QSP will illustrate the important topics of the Vicor RoHS Program and will describe how Vicor successfully met the requirements of the EU RoHS Directive.

4.4. As explained in paragraph 4.2, the EU Directive and Directive 2006/122/EC identified eight materials of interest for reduction and elimination in electrical and electronic equipment.  The Directive also identified the Maximum Concentration Values allowed for these Materials.  Refer to Table 1 for the substances and MCVs.


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

	Perfluorooctane sulfonates (PFOS)
	Banned


4.5. The change from non-compliant to compliant products essentially consisted of:

4.5.1. Changing soldering processes from Tin/Lead to non-Leaded solders; including changes in reflow temperatures to accommodate the new solder material.

4.5.2. Changing Metal finishing processes from Hexavalent Chromium to Trivalent Chromium or non-Chromium finishes.

4.5.3. Removing and replacing components containing Mercury and Cadmium.

4.5.4. Altering Flame Retardation materials from PBB and PBDE to other more environmentally friendly materials.

4.5.5. These changes will be more fully discussed in the following paragraphs. 

4.6. Material Declarations
4.6.1. Vicor’s initial task in determining the status of Company RoHS Compliance was to query Suppliers to ascertain the RoHS Status of all supplied material.   Two surveys were transmitted to all Suppliers requesting RoHS Status of parts and materials supplied, and their responses were entered into the “Green Refreshed List,” compiled from Supplier responses and Vicor’s Peoplesoft database using purchasing, manufacturing and vendor attributes.

4.6.2. The Green Refreshed List was transitioned to the system of establishing RoHS Compliance Codes (RCC) for all purchased items.  The RCC Codes represent a part’s RoHS Compliance and its reflow temperature compatibility.  The RCC List originally consisted of Ten codes, but has been expanded to track items compliant by EU authorized Exemption (refer to paragraph 4.11 for EU Exemptions).  Table 2 gives the current list of RCC Codes.   RCC Codes are set for each individual Vicor Part Number by the Item Approval System (IAS), and now include codes for all Vicor Items, including Makes and Buys.

Table 2: RoHS RCC Codes


	RCC Code
	Description

	1
	RoHS Compliant and 250degC reflow

	2
	RoHS Compliant and 235degC reflow

	3
	RoHS Compliant and unknown reflow

	4
	RoHS Compliant and reflow incompatible

	5
	RoHS non-compliant

	6
	EU RoHS Non-Compliant due to the presence of newly listed materials

	7
	No action yet taken

	8
	Non-deliverable item, or documentation, no action required

	9
	Part to be Obsoleted

	10
	Item is roHS non-compliant: please use the RoHS compliant replacement

	21
	RoHS Compliant under Exemption for Lead and 250degC reflow

	24
	RoHS Compliant under Exemption for Lead and reflow incompatible

	31
	RoHS Compliant, Exempt for other or contains other Directives material, 250degC reflow

	34
	RoHS Compliant, Exempt for other or contains other Directives material, reflow incompatible


4.6.3. The process of receiving Material Declarations from suppliers and of providing them to Customers has been enhanced by the introduction during 2006 of standardized Material Declaration Forms by IPC, the Association Connecting Electronics Industries.  Please refer to CST-0002 for a complete discussion of the Vicor Material Declaration Program.

4.7. Vicor Product Compliance
4.7.1. From responses received from Suppliers, from Web searches and internal analysis of Vicor components, Vicor determined that the following components used in our Products are RoHS Compliant:  Plastic Molded Components, Epoxies and Adhesives, Passivated Steel Components, Black Anodized Components and Gold Plated Components.

4.7.2. In like fashion, determinations were made that the following items were not compliant and would require replacement or alteration:  Chromate Conversion Coated Components, Printed Circuit Boards due to their laminate material and plating, Tin/Lead Solders and Tin/Lead Plated Components, such as chip resistors, IC’s, semiconductors and Magnetics.

4.7.3. Upon determination of component compliance/non-compliance, two distinct efforts arose to transition all non-compliant supplied products to compliant alternatives.  

4.7.4. The first effort consisted of the creation of a new documentation package for all new compliant products.  Early on in this effort, Vicor made the decision that all products being converted from non-compliant to compliant would be identified by all new Part Numbers.  Pertinent disciplines within the Company researched and documented the required new alternative compliant processes to replace the non-compliant processes.   Once compliant replacement processes were established, new part Numbers were created and new documentation was established for each new Part Number.  Please refer to the CST Documents listed in Paragraph 7.0 for specifics of the required replacement processes.

4.7.5. The second effort consisted of the education and training of Vicor’s existing Supplier base on the requirements to provide RoHS Compliant Product, and the inclusion of new Suppliers for certain special Products/processes.  For most commodities, the existing supply base was engaged to transition to RoHS Compliant Products, and was successful.  These included the existing suppliers of Base Plates, Heat Sinks, Electronic Components, Plastics, Chemicals and Magnetics.

4.7.6. For the supply of PCBs, new suppliers were researched and brought on board, in conjunction with training efforts undertaken with existing PCB providers.

4.8. CST Document
4.8.1. Reference has been made to Vicor’s series of CST Documents.  This began as a single document to cover all aspects of the RoHS Program.  First released in June, 2005, it has expanded to include a whole package of documents covering various topics included in RoHS Compliance. 

4.8.2. The vast majority of documents specify replacement requirements required to bring a family of components and processes into compliance.  Specific Plating requirements, including Chromium replacements and Lead replacements, are contained in individual CST Documents.  In general, Compliant Vicor prints do not contain plating specifics.  For complex components, such as PCBs, plating specifics remain on individual prints.  CST-0001 is the Top Level cover document, with sixteen lower tier CST Documents below it.  The list of these documents can be found in paragraph 7.0.

4.9. Higher Level Assemblies
4.9.1. Once all lower tier components had been replaced by new compliant Part Numbers, the next step was to introduce and update all higher level assemblies up to Module level to RoHS Compliance. RoHS Compliant Modules were created as copies of the non-compliant Modules, but with new Part Numbers.  Refer to Table 3 for the list of compliant Module identifiers.

Table 3: RoHS Compliant Module Part Numbers

	Non-RoHS Part Number
	Product Type
	RoHS Part Number

	VI-260-CU
	VI-2xx DC-DC
	VE-260-CU

	VI-231-CU-BM
	BatMod
	VE-231-CU-BM

	VI-264-EU-03-F2
	VI-2xx DC-DC special
	VE-264-EU-03-F2

	VI-A66-EQ
	VI-2xx / VI-JXX system module
	VE-A66-EQ

	VI-HAM-CM-09
	VI-2xx / VI-JXX system module special
	VE-HAM-CM-09

	VI-AIM-C1-09
	VI-2xx / VI-JXX system module special
	VE-AIM-C1-09

	VI-RC1011-EXYY-H1
	VI-2xx / VI-JXX configurable
	VE-RC1011-EXYY-H1

	VI-710502B
	Maxi / Mini / Micro VDAC
	VE-710502B

	V24A12C400BL
	Maxi / Mini / Micro DC-DC
	V24A12C400BG

	EN1C23
	Maxi / Mini / Micro system module
	EN1CG3

	FARM1C23
	Maxi / Mini / Micro system module
	FARM1CG3

	FIAM1C23
	Maxi / Mini / Micro system module
	FIAM1CG3

	URAM2C13
	Maxi / Mini / Micro system module
	URAM2CF3

	VI-ARM-C22
	Maxi / Mini / Micro system module
	VI-ARM-C2G

	VA-C1140071
	VIPAC Array
	VA-C1140071E

	VC-B1196162
	VIPAC – DC input
	VC-B1196162E

	VP-A1076775
	VIPAC – AC input
	VP-A1076775E

	PS2-02-674
	All Westcor Products
	PS2-02-674-G

	M5V/40AD
	ConverterPACs
	GM5V/40AD


4.9.2. On Modules identified as Non-Compliant, a software “Use Up” function  via Use Up RoHS ECOs is employed to ensure all non-compliant stock on hand can be used until it is expended.  As much as possible, this methodology limits the amount of scrap material discarded as a result of RoHS conversions.

4.9.3. BOMs of non-compliant items and Modules automatically convert from non-compliant components to their RoHS compliant replacements as the stock on hand is used up.

4.9.4. On Compliant Modules, Immediate Effectivity ECOs covering the same components as the Use Up documents are generated to ensure all components in compliant modules are very quickly converted to compliant.  These vehicles allow Vicor to use up all non-compliant components in non-compliant Modules, while at the same time ensuring compliant Modules have only compliant components in them.

4.9.5. In the VI Chip Business Unit, all components and Higher Level Assemblies (PRM, VTM, BCM, FPA) are assembled using RoHS Compliant parts and processes.  However, when assembling VI Chip Modules to Customer Applications, due to VIC Module material make-up, this must be done using Tin/Lead Solder.  The VIC Family Grouping VIC-EVAL, which mimics VIC Customer Applications, and contains VIC-EB, VIC-CB, VIC-QA, is currently RoHS Non-Compliant.  Refer to Paragraph 4.12.4 for discussion of the VIC-EVAL production line.

4.9.6. In the Picor Business Unit, all Assemblies are RoHS Compliant.  All components are RoHS Compliant, and are assembled using SAC type solder and RoHS Compliant processes.

4.9.7. In the Westcor Business Unit, just as in the Brick Business Unit, there is a RoHS Compliant Product Line which mirrors the original non-Compliant Product Line.  Unlike the BBU, which uses RoHS Compliant processes for all assembly operations, a Non-Compliant Westcor Product Line retains the ability to assemble using Tin/Lead Solder.  This will be mentioned again in paragraph 4.12.4.

4.10. Manufacturing Systems Controls
4.10.1. In conjunction with the functioning of the Use Up ECO process, two separate Manufacturing System Functions have been enacted to monitor and control Production of RoHS Product.

4.10.2. The RoHS Roll Up functionality monitors all Vicor RoHS Compliant BOMs for RCC Code Status using preset logic checks.  RoHS Compliant BOMs are required to have only components with RCC Codes 1, 4, 8, 21, 24, 31 and 34. RoHS Compliant BOMs having these codes only will “Roll Up” to the highest code on the BOM, except code 8.  RoHS Compliant BOMs having any code other than these codes will Roll Up to code 5, and cannot be produced.  This Roll Up Function is being expanded to cover both the BBU and VICHP BU, and to cover all Vicor Make items.

4.10.3. The Build Option Validator (BOV) runs daily to check all Compliant BOMs and issues an error report on the status of all compliant BOMs as a result of the Roll Up function.  On Compliant BOMs, any item coded other than 1, 4, 8, 21, 24, 31 or 34 will result in a “Fatal Error” and interrupt production.  Non-compliant BOMs are also subject to the RoHS Roll Up and BOV Error Report, as the BOV Error Report also covers Ref Des issues, Quantity issues, Op Sequence issues, etc.  Non-Compliant Modules are not set up to check RoHS Compliance issues.

4.11. Exemptions
4.11.1. Exemptions from the substitution requirements found in the RoHS Directive should be permitted if substitution is not possible from the scientific and technical point of view, or if the negative environmental or health impacts caused by substitution are likely to outweigh the human and environmental benefits of the substitution.  

4.11.2. The EU Directive presently allows twenty-eight specific Exemptions.  Most allow Lead in amounts above the Maximum Concentration Values specified, in applications such as an Alloying material in Steel, Copper or Aluminum, as an element in Glass applications, as an element in Piezoelectric Plastics, etc.  Exemptions involving Cadmium and Mercury are also present.

4.11.3. The EU Parliament has established review cycles in the RoHS Directive of four years.  The next scheduled review for applicability and continuation of all exemptions was scheduled for 2010; however, as a result of new scientific and medical information, and the force of some public requests, the Exemptions are being reviewed for applicability during 2008.  In addition, certain new materials are being reviewed to determine if these should be added to the RoHS Directive List of Restricted Substances.

4.12. Manufacturing Process Updates
4.12.1. Along with the re-identification of components and the necessary changes in materials and plating, the transition to RoHS Compliance has required the adaptation of certain manufacturing processes.  

4.12.2. The change to non-Leaded solder, such as SAC (Tin/Silver/Copper), and plated components in Tin plating, has required higher solder reflow temperatures.  This change has required new reflow oven equipment, material and procedures.

4.12.3. As a result of the change to Tin plated components and higher solder reflow temperatures, PCBs are required to have RoHS Compliant finishes and be constructed of laminate material able to withstand higher reflow temperatures.  Changes to PCB laminates and plating have required the alteration of storage, movement and tooling processes across the production facility.

4.12.4. As of early 2007, the entire Vicor production facility has transitioned to fully RoHS Compliant production processes, except 3 specific areas.    The first area involves a single Solder Robot used to attach non-compliant Terminal Blocks for B/BL Modules to their PCBs.  In this case, the higher temperatures required for SAC Solder cause excessive reflow of the Tin/Lead of the terminal Block pins.  Compliant Terminal Blocks utilize SAC Solder.  The second location is the VI CHIP Line assembling Customer, Evaluation and Quality Boards.  This area is due to the fact that VI Chip Product, while assembled internally via RoHS processes, is not able to be assembled in Customer applications using RoHS processes.  Work is currently ongoing to achieve this.  VI Brick Product is assembled using RoHS processes and SAC305 Solder, requiring a single reflow only to assemble the VI Chip component to the VI Brick Assembly.  The final area using RoHS Non-Compliant processes is a single assembly line at Westcor assembling top level assemblies using Tin/Lead Solder.  While all piece part components are RoHS Compliant, some Customers require assemblies completed using Tin/Lead Solder.

4.13. Current Vicor Build Strategy
4.13.1. Through extensive redesign and documentation efforts, thorough re-engineering of manufacturing processes and a formal battery of functional and reliability testing, Vicor has formulated a complete line of EU RoHS Compliant Product Families.  This conversion required the substitution of internal components with different lead finishes, different encapsulant and the use of Lead (Pb) free assembly materials and manufacturing processes.  Reliability and functional testing has verified that Vicor has been successful in the production of fully RoHS Compliant Products without compromising Form, Fit or Function and that performance and reliability meet or exceed that of the original Non-Compliant Products.

4.13.2. As a result of the requirements of our world-wide and domestic Customer base, Vicor will continue to offer a complete EU RoHS Compliant Product line, as well as, a complete EU RoHS Non-Compliant Product line.  Upon the completion of all Use Up ECOs, all Vicor Modules will have transitioned to fully RoHS Compliant internal to the Terminal Block Assemblies.  At that point, the plating of the external terminations will be the only determiner of EU RoHS Compliance/Non-Compliance.

4.14. Tin Whisker Mitigation
4.14.1. The Tin Whisker phenomenon is a failure mode associated with all electronic devices that use a number of low melting point elements (e.g., Sn, Cd, In) in operations such as soldering.  Recognized many years ago, the problem was minimized by adding Lead, now identified as a hazardous substance and banned by the EU RoHS Directive.

4.14.2. Throughout the establishment of the Vicor RoHS transition program, extensive research and testing were conducted on methodologies which could be instituted to mitigate the impact of the Tin Whisker phenomenon on Vicor power products.  This work resulted in the adoption of seven Tin Whisker mitigation strategies:

4.14.2.1. Use Matte Sn finishes supported by testing,

4.14.2.2. Use Nickel barrier layer under non-Bright Sn plating,

4.14.2.3. Ban use of immersion Sn-type plating on PCB’s,

4.14.2.4. Subject Sn plated SMT components to Lead-free reflow,

4.14.2.5. Spin fill Brick Products,

4.14.2.6. Underfill and Mold VI Chip Products,

4.14.2.7. Comply with iNEMI & Jedec recommendations, and

4.14.2.8. Continue to monitor and comply with latest practices.

4.14.3. Refer to Procedure CST-0012, and supplemental documents CST-0013 to CST-0015, for a complete discussion of Vicor’s Tin Whisker Mitigation Program.

4.15. Qualification Procedure
4.15.1. Alternative materials being used in place of the banned substances per the RoHS Directive and this QSP shall be qualified for use in Vicor products per the below listed qualification processes:

4.15.1.1. Lead

4.15.1.1.1. The qualification process for Lead free solderable finishes and Lead free compatible materials (PCB Laminates) shall be determined by Product Qualification Engineering from the tests available in DP-0267.

4.15.1.1.2. For each item to be qualified, the appropriate tests in DP-0267 will be chosen.  All tests are not required to be performed in all circumstances.

4.15.1.2. Mercury

4.15.1.2.1. Mercury is present in one supplier provided electronic component series (28344-XXXX), but is of such small amount (0.002 PPM) that it does not approach the RoHS MCV.  No replacement materials are required and no qualifications are necessary.

4.15.1.3. Cadmium

4.15.1.3.1. Cadmium is present in one supplier provided electronic component series (15529-XXXX), but is allowed by authorized Exemption.  Cadmium is present in one other supplier provided electronic component series (28344-XXXX) but is of such a small amount (0.00191 PPM) that it does not approach the RoHS MCV.  Cadmium is also present as an impurity in SAC Solder at the very small level of 1PPM.  No replacement materials are required and no qualifications are necessary.

4.15.1.4. Hexavalent Chromium (Cr6+)

4.15.1.4.1. RoHS compliant alternative Chromate surface finishes shall pass qualification tests at Vicor before they are accepted for use on Vicor products.

4.15.1.4.2. Qualification testing will be completed on Base Plates, and will apply to Heat Sink products through similarity.

4.15.1.4.3. A total of thirty (30) Base Plates finished using the alternative surface finish will be salt spray tested per ASTM B 117 for 168 hours.

4.15.1.4.4. Thirty additional Base Plates finished using the alternative surface finish shall be used to be test modules and these modules will be subjected to the following environmental tests:

4.15.1.4.4.1. High Temperature Non Operating per MIL-STD-810, Method 501.4, 100( C for 168 hours.

4.15.1.4.4.2. 100% Final ATE.

4.15.1.4.4.3. Visual Inspection.

4.15.1.4.4.4. Temperature Shock per MIL-STD-810, Method 503.4, -65( C t0 +100( C, 500 cycles, 15 minutes dwell at each extreme.

4.15.1.4.4.5. 100% Final ATE.

4.15.1.4.4.6. Visual Inspection.

4.15.1.4.4.7. Vibration per MIL-STD-810, Method 514.5, procedure 1, category 6.

4.15.1.4.4.8. 100% Final ATE.

4.15.1.4.4.9. Visual Inspection.

4.15.1.4.4.10. Mechanical Shock per MIL-STD-810, Method 516.5, procedure 1.

4.15.1.4.4.11. 100% Final ATE.

4.15.1.4.4.12. Visual Inspection.

4.15.1.4.5. Ten additional Base Plates finished using the alternative surface finish shall be used to test the adhesion of the bonded FETs.
4.15.1.5. PBBs and PBDEs

4.15.1.5.1. These items are not currently utilized in Vicor products; therefore no replacement materials are required and no qualifications are necessary.

4.16. Due Diligence
4.16.1. In accordance with the RoHS Directive, compliance is a self-declaratory process.  There are no compulsory testing or certification requirements contained within the Directive.  However, in keeping with Vicor’s Due Diligence efforts, the following procedures shall be enacted:

4.16.1.1. Verification Audits

4.16.1.1.1. In accordance with CST-0002, Vicor shall receive self-declaratory Material Declarations from all suppliers on all parts and materials received.  Vicor reserves the right to request laboratory testing from suppliers on any parts and materials it chooses, but this is not a definitive requirement. 

4.16.1.1.2. In accordance with DP-0237, Vicor shall implement a part/material Audit Procedure on received Incoming Lots.  This Procedure shall use a Niton XRF Analyzer to chemically determine the absence or presence of RoHS Prohibited Substances in received material.

4.16.1.1.3. Vicor shall ensure that the parts/materials analyzed with the Niton analyzer represent the full spectrum of parts, materials and suppliers that Vicor utilizes. 

4.16.1.2. Product Testing

4.16.1.2.1. In conjunction with the Verification Audits described in paragraph 4.16.1.1, Vicor reserves the right to institute periodic Product Testing to verify the presence or absence of RoHS Prohibited Substances in received product.

4.16.1.2.2. In addition, Vicor shall utilize independent Testing Laboratories to test Products targeted by Customers as being potentially Non-RoHS Compliant and containing Prohibited Substances. 

4.16.1.3. Laboratory Analysis

4.16.1.3.1. Vicor reserves the right to perform Laboratory Analysis in the determination of RoHS Compliance and Material Declaration component make up.

4.16.1.4. While the RoHS Directive is a self declaratory Instruction, Vicor remains obligated to take whatever steps are necessary to ensure its Products labeled as RoHS Compliant are, in fact, Compliant, and remain so.

4.17. World-Wide RoHS Directives
4.17.1. Throughout the world today, several countries have established, or are in the process of establishing, national legislation similar to the EU RoHS Directive.  As a world-wide supplier of Electronic Products, Vicor is obligated to adhere to the environmental policies and requirements of all Customers world-wide, in whatever national jurisdictions they are located.

4.17.1.1. EU Waste Electrical and Electronic Equipment (WEEE) – The EU WEEE Directive is designed to establish recycle targets for waste electronic equipment.  It is configured to operate in conjunction with the RoHS Directive.  A review of the scope of the WEEE Directive indicates that Vicor produces no Products that would fall under the scope of WEEE.

4.17.1.2. Japan RoHS – Japan has enacted legislation which attempts to transition the design process to one of Design for Environment.  This law seeks to establish a sustainable society based on reducing, reusing and recycling materials used in the construction of a wide range of Products.  Unlike the RoHS Directive, this law doesn’t prohibit the use of specific materials, although a later amendment does prohibit the use of the same materials covered by the EU RoHS Directive in eight specific consumer products.  A review of the scope of the Japan RoHS Law indicates that Vicor produces no Products that would fall under the scope of Japan RoHS.

4.17.1.3. California RoHS – The California RoHS Law concerns itself with the elimination of the same 6 hazardous substances from electronic equipment as EU RoHS, but focuses on recycling targets associated with 8 specific types of Electronic Products (those containing video monitor equipment).  A review of the scope of the California RoHS Law indicates that Vicor produces no Products that would fall under the scope of California RoHS.

4.17.1.4. China RoHS – The People’s Republic of China has formulated a RoHS Directive which concerns itself with a much larger scope of Electronic Products than the EU R0HS Directive.  A review of this Law indicates that all Products produced by Vicor fall within the scope of this law.  Please see QSP-0025 for an overview of Vicor Compliance with China RoHS.

4.17.1.5. Korea RoHS – The Korean Government has promulgated the Enforcement Ordinance and Regulation of Act on the Resource Recycling of Electrical and Electronic Equipment and Vehicles, more commonly referred to as Korea RoHS.  This Law was scheduled to take effect on January 1, 2008, but due to delays, the start date has been moved to July 1, 2008.   The “Target Products” of this Law are ten Consumer Products for use in homes.  The Materials of interest, the MCVs and the applicable Exemptions will follow the requirements of EU RoHS.  Vicor produces none of the “Target Products” so Korea RoHS will not impact Vicor Products. The only added requirement for Vicor with respect to Korea RoHS is that Material Declarations on Korea RoHS specific Forms might need to be completed, if Vicor Products are assembled into Target Products by Vicor Customers.

4.17.1.6. Norway PoHS – Norway is not currently part of the EU, and has promulgated its own Law on the Prohibition of Certain Hazardous substances.  This law prohibits 18 different materials, and shares only Lead and Cadmium with EU RoHS.  As this law does not allow for any Exemptions, and requires the elimination of arsenic, it would have essentially eliminated all electrical and electronic equipment from Norway.  The effective in force date of January 1, 2008 has been postponed, with the new date not yet specified.

4.17.1.7. EU REACH – The EU REACH Regulation is designed to better protect the health of the human population and the environment by shifting the Health and Safety testing of all Chemicals on or entering the European Market to Manufacturers and Importers of those chemicals.  This is a very large and complex Regulation which will have a profound affect on all industries and all organizations throughout the world-wide Supply Chain.  Please see QSP-0026 for an overview of Vicor Compliance with EU REACH.

4.17.2. As these Laws, and others world-wide come into effect, Vicor will continue to monitor and bring its design and manufacturing processes into alignment.

4.17.3. It is the intention of Vicor Corporation to use its EU RoHS Compliant Product Line as the basic building block on which it will meet all other world-wide RoHS Directives.  Vicor anticipates that it will be able to achieve full world-wide RoHS compliance without any major alteration of the EU RoHS Compliant Product Line.  Only minor changes in Product Marking or Certification are anticipated to be required to achieve compliance, and these will be introduced as required in the future.

4.18. Product Marking and Certification

4.18.1. All Vicor EU RoHS Compliant Product shall receive a Compliance mark prior to shipment.  This marking shall be applied by the automated laser labeling equipment, and shall be placed on the Product Label in conjunction with the application of the required Agency and TUV Label markings. The RoHS Compliant marking shall be a Checkmark with “RoHS” underneath the check. Non-Compliant Product shall receive no RoHS marking.  Marking in connection with China RoHS shall be covered in QSP-0025.

4.18.2. All Vicor EU RoHS Compliant Product shall also receive a RoHS Compliance Statement printed on the Product Pack Slip during packing and shipment.



5. FLOW CHART   
Not Applicable.

6. DEFINITIONS
6.1. RoHS – Restriction of the use of Certain Hazardous Substances.

6.2. BOM – Bill of Material.

6.3. IHC – International Hazard Code.

6.4. PPM – Parts per Million.

6.5. CST – Component Spec. Template.  As these documents have progressed, they have become Vicor RoHS Documents.

6.6. REACH – Registration, Evaluation, Authorization (and restriction) of Chemicals.

7. REFERENCE DOCUMENTS

7.1. ISO9000:2000 – International Quality Management Standard.

7.2. Directive 2002/95/EC – Restriction of the use of certain Hazardous Substances in Electrical and Electronic Equipment.

7.3. CST-0001 – RoHS Requirements for Parts and Materials.

7.4. CST-0002 – Material Declaration Requirements in support of EU RoHS and other Material Requirement Specifications and Directives.

7.5. CST-0003 – Hexavalent Chromium RoHS Replacement Requirements.

7.6. CST-0004 – Cadmium and Mercury RoHS Replacement Requirements.

7.7. CST-0005 – Polybrominated biphenyl (PBB) and Polybrominated diphenyl ether (PBDE) RoHS Replacement Requirements.

7.8. CST-0006 – Lead in Ceramic Capacitors, Resistors and SMD Packages RoHS Replacement Requirements.

7.9. CST-0007 – Lead in Cables and Connectors RoHS Replacement Requirements.

7.10. CST-0008 – Lead in Strip Windings and Terminations RoHS Replacement Requirements.

7.11. CST-0009 – Lead in Magnetics RoHS Replacement Requirements.

7.12. CST-0010 – Lead in Printed Circuit Boards RoHS Replacement Requirements.

7.13. CST-0011 – Lead in Solders RoHS Replacement Requirements.

7.14. CST-0012 – Vicor Tin Whisker Mitigation Program. 

7.15. CST-0013 - First Generation Product Family Component Lead Finish.
7.16. CST-0014 – FasTrak Product Family Component Lead Finish.

7.17. CST-0015 – VI Chip Product Family Component Lead Finish.

7.18. CST-0016 – Deca-BDE RoHS Replacement Requirements.

7.19. CST-0017 – PFOS RoHS Replacement Requirements.

7.20. DP-0237 – Vicor Material Declaration Audit Procedure for Verification of RoHS Compliance of Supplied Product.

7.21. DP-0267 – New Product qualification and Reliability Testing Plan

7.22. QSP-0025 – Vicor Compliance Requirements with Administration on the Control of Pollution Caused by Electronic Information Products.

7.23. QSP-0026 – Vicor REACH Compliance Program Plan.

7.24. Directive 2002/96/EC – Waste Electrical and Electronic Equipment.

7.25. Directive 2006/122/EC – Perfluorooctane Sulfonates (PFOS).

7.26. Japan RoHS – Law for the Promotion of Effective Utilization of Resources.

7.27. Health and Safety Code Section 25214.10 – California RoHS

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

7.29. Korea RoHS – Resolution 5863: Enforcement Ordinance and Regulation of Act on the Resource Recycling of Electrical and Electronic Equipment and Vehicles.

7.30. Norway PoHS – Hazardous Substances in Consumer Products.

7.31. Regulation EC 1907/2006 - Registration, Evaluation, Authorization (and restriction) of Chemicals.

8. RECORDS AND REPORTS

Not Applicable.
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