Test & Measurement Coalition
Clarification Questions to the Test & Measurement Coalition for the Stakeholder Consultation
General Questions (Relevant to Exemption Requests 17a, 18a and 20a)

1. TMC represents manufacturers of category 9 industrial monitoring and control instruments. Please explain
a. Who are the members of TMC producing this type of equipment for the European market? 
Anritsu, Agilent, National Instruments, Danaher group: Tektronix, Fluke, Keithley. In addition our position is cross communicated with Thermo Fisher Scientific and JEMIMA the Japanese Electric Measurement Instruments Manufacturer’s association[footnoteRef:1]  [1:  Members list of Jemima: http://www.jemima.or.jp/english_top/outline/members_list.html Note - we only have contact to Jemima itself and they are aware of what T&M do.] 

b. What are other manufacturers of such equipment who are NOT members of TMC? How many such manufacturers are there in total approximately?
The question is hard to answer in the abstract as the members of the coalition represent (with one exception) the larger integrated companies that manufacture almost exclusively industrial T&M equipment. There is one clear notable exception: Rohde-Schwarz which is a large player in Europe and is not a member. Thermo Fisher Scientific is also not a member but party to relevant positions although they are in majority in another market than T&M. For the rest there are hundreds if not thousands of companies[footnoteRef:2] large and small that make one (generally) or more instruments – they are each taken individually minute compared to the T&M members although they could be large in other areas Emerson Controls, LeCroy, Chauvin Arnoux, Kenwood, Hameg Instruments, Mueller Electric, Simpson, Tucker Electronics, Scientific Atlanta, Honeywell and GE Controls would be examples of those. Through estimation from our own sales force we have reasonable grounds to believe that the T&M coalition represents 60% or more of the world market in industrial T&M equipment. The vast majority in number are very small companies making one instrument usually under contract manufacturing with companies such as Solectron. They are not subject to similar constraints as our members (for obvious reasons).  [2:  A simple search on a specialized site like dmoz.org will yield over 300 possible T&M manufacturers on the global scale. Instrumentation makers – which would include some players that aren’t really T&M type companies, yields another thousand. These companies are on the whole not significant as the coalition represents the only large integrated manufacturers. Most instruments sold sell in very small quantities sometimes only one a year, a high volume piece of industrial equipment would sell in the low thousands per year. The market is highly specialized and particular completely unlike the consumer electronics market that has comparatively fewer different types of products but volumes that are several factors larger than the T&M sector.] 


2. You mention several times that some of your members’ products need to be qualified according to certain standards and specific requirements. 
a. Please explain which standards these are, and which types of products need to be qualified according to these standards. 
The understanding of this issue seems to be at the core of the difficulty T&M members have to make their problems understood to non-industry experts. The standards and qualifications can be separated into three types of qualifications: internal ones required in the light of quality assurance, external ones based on (para)legal standards (both national and international) that need to be passed and ones set out by the customers. It cannot be underlined enough that these qualifications are absolutely essential to guarantee stated performance to specs – any uncertainty around it would prevent a manufacturer from marketing a product as the exactitude of the instrument is a key element of the reputation of the producer. One mistake could jeopardize the confidence in his whole product range and indeed can have catastrophic consequences due to the system critical applications that our instruments tend to be used for.

INTERNAL QUALIFICATION
The equipment produced by all members of the Test and Measurement Coalition are warranted to perform measurements against published specifications. In order to assure these product specifications are correct, the equipment’s performance is verified during design and formally calibrated within production in their ability to perform measurements that are traceable to National metrology standards. This is the property of the result of a measurement whereby it can be related to stated references, either directly to one of the five independent units of measure: temperature interval, linear distance, electrical current, frequency and mass or a unit derived from these such as the Ohm. 
Due to the nature of product design and verification activities, not all published specifications are required to be measured and calibrated during production. Type testing to verify product design changes are then necessary to revalidate the product design so it continues to meet published specifications. Recreating the test systems and associated test conditions, such as performing measurements over the specified operating temperature range, is a complex project.
In both cases, the measurements are performed within ISO 9001 or ISO 17025 management system requirements.
The National Physical Laboratory in the UK published “Metrology In Short”[footnoteRef:3] which can be used to obtain additional information regarding metrological information, particularly in relation to measurement standards.  [3:  The National Physical Laboratory in the UK published “Metrology In Short 3rd Edition” which was “commissioned by the iMERA “Implementing Metrology in the European Research Area” project, contract number 16220, under the 6th Framework Programme and jointly financed by the European Commission and the participating institutes.”] 

Technical Standards and Specifications. Everyday we take for granted that products will connect together and operate as intended: mobile phone placing calls; BluRay player connecting to TVs through HDMI ports; Wi-Fi connectivity; etc. The reason these work so seamlessly is that all are based out International standards or industry specifications. The products produced by the T&M coalition allow our customers to develop and manufacture products compliant with these standards, measuring their product performance against the standard or specification. Each piece of T&M equipment needs to assure it continues to meet any specified technical standard or specification when any change is introduced. There are thousands of such standards or specification, from multiple national and international bodies, a selection is provided below:
· CISPR: 
· 3GPP2 -TIA: http://www.3gpp2.org/  
· Bluetooth SIG - Special Interest Group http://www.bluetooth.com/bluetooth/
· CCSA - China Communicatons Standards Association http://www.ccsa.org.cn
· CTIA - Cellular Telecommunications Industry Association http://www.ctia.org/ 
· ETSI - European Telecommunications Standards Institute http://www.etsi.org/WebSite/homepage.aspx  
· IEEE
· IEC
· INCITS, InterNational Committee for Information Technology Standards
· JEDEC - Joint Electron Device Engineering Council
Lastly there is the practical issue that some kind of assessment needs to be made of the longevity of the new components as the specifications are guaranteed over long periods of use of the instrument in very variable conditions. Speeded aging whilst efficient does take time when it has to be done and can never be rushed further than a compression factor of ca. 7. This is in itself a critical impediment to assuring full transition of thousands of different products. 

EXTERNAL STANDARDS
The most commonly known external standards are the old Weights & Measures[footnoteRef:4] type of qualifications that have been in existence since medieval times. In practice these are only a small part of what concerns T&M makers today but the concept behind many of these qualifications is the same. Our products must also adhere to safety and environmental standards. From a safety perspective IEC 61010 is one of the most notable. Which leads to necessary certifications such as CE, UL, CSA, TUV, FM, Ex, FCC (and many other by country for products with wireless capability), C-Tick, and more[footnoteRef:5]. Other typical standards would be 4G, GSM or IEEE issued ones where again because of the system critical nature of the T&M equipment certainty around meeting the standard is essential – not a best guess or ‘it seems to be working’ approach. The T&M manufacturers produce for a global market and given the low volume in numbers of equipment must ensure that all national and international standards are met. Again T&M manufacturers will often go further than some standards particularly regarding EMC properties.  [4:  In Germany this would be the Physikalisch-Technische Bundesanstalt (PTB) www.ptb.de]  [5:  For some additional details this link is useful: ftp://ftp.ni.com/pub/devzone/EEpart1.pdf
] 

 It would be the subject of a dissertation to list all possible standards for all possible types of equipment – which is exactly the reason that it takes so long to transform to compliance outside of the normal 7-8 years redesign cycle that manufacturers have. 
The most infamous external standard, from an external regulatory perspective, any product which makes a measurement and expresses a SI quantity is required to meet the Russian Metrology Law. Compliance with these requirements typically takes twelve months from submission to certification at a cost of thousands of Euros. 

CUSTOMER STANDARDS
Many T&M products are designed to meet military and commercial contractual standards or derivatives by country. Customer Requirements; particularly those in the Aerospace and Defense industry, involve assessments of specific products in order for them to be approved for purchase. These evaluations are customer or even deal specific, and impose restrictions on continued supply of the product as evaluated and obligations for design change notification. Change notifications can trigger the need for some or all of the assessments to be repeated, or simply to have the product approval dropped. Specific details of such assessments cannot be shared for confidentiality reasons but it is very normal for a manufacturer to have an obligation to notify any change to the equipment to the buyer. The latter will then have a contractual right to demand a retest and qualification and they are likely to do so in any situation where a large number of components are changed. That is one of the key problems with the ceramic capacitors that appear from low hundreds to sometimes thousands of times in a piece of equipment and whose substitution tends to trigger a customer driven retest and requalification.
These requirements are in addition to the broadly understood need to comply with the EU’s EMC[footnoteRef:6] and Low Voltage[footnoteRef:7] Directive, typically through application of a relevant Harmonized Standards[footnoteRef:8],[footnoteRef:9]. Testing can either be performed in-house by a manufacturer or through an external third-party. Engagement with a third-party safety certification agency such as UL or CSA is normal practice. [6:  EMC Directive (EMCD) 2004/108/EC]  [7:  Low Voltage Directive (LVD) 2006/95/EC ]  [8:  EMCD standards ]  [9:  LVD standards 
] 


b. Please also indicate how long the approval procedures take approximately for the various standards/products and who is the qualifying body. 
Each manufacturer is accountable for the Metrology specifications of their own products and so they are “qualifying body”. In alignment with our previously submitted input, product requalification can take between one and six month’s dependant of product complexity and the impact of the changes being evaluated. One of the issues being that qualification cannot start until near ready production samples are available – given the multitude of instruments that need to be brought into conformity this is a challenge in itself. The problem is then aggravated in the hopefully few cases that a replacement causes some kind of issue requiring a patch or further redesign. This starts the whole cycle over. Please reference the attached information that we have submitted before although it does not appear on the website – it should be noted that several of our detailed submissions appear not have been on the radar of OEKO so far and are not uploaded as received.


Regulatory product certification was also previously covered in the submission above (per product):
1. Regulatory compliance evaluations:
a. EMC – several weeks
b. Safety evaluation – several weeks 
c. Third-party certifications – weeks to months depending on Agency used.

Russian certification is issued by Rosstandart, the Federal Agency on Technical Regulating and Metrology on the recommendation of one of the Test Institutes such as VNIIFTRI National Metrological Institute of Russia. As mentioned above compliance with these requirements typically takes twelve months from submission for certification and has a cost of thousands of Euros.
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Dear Mr Gensch and Mr Blepp,



 



As discussed during our meeting please find attached our further input describing the different steps in the process of substitution (supply chain assessment, product redesign and product requalification), criteria to be applied and estimation of the time needed for completing each step. 



 



We will be happy to have a conf call next week at your convenience to answer any question you may have in that respect.



 



Best regards,



 



Meglena 
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EPPA SA
2 Place du Luxembourg
1050 Brussels
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Check website on REACH - www.reachimpact.com
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The T&M Coalition members are all high-mix, low volume producers, with collectively tens of thousands of EEE products each of which needs to be reassessed for RoHS compliance should the requested exemptions not be granted. This paper provides additional insights into the actions required to perform product reassessment, redesign, and requalification where component substitutions are required and summarizes the timeframe impacts for each action. 





Test and Measurement equipment manufacturers have invested millions of Euros developing products to meet the EU Substance restrictions. These activities have been taking place for more than four years based on assurances from the European Commission that the RoHS Exemptions prior to the publication of the scientific and technical review published as Commission Decision of 24 September 2010[footnoteRef:1] would continue to be made available to Category 8 & 9 manufacturers.  [1:  COMMISSION DECISION of 24 September 2010 amending, for the purposes of adapting to scientific and technical progress, the Annex to Directive 2002/95/EC of the European Parliament and of the Council as regards exemptions for applications containing lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyls or polybrominated diphenyl ethers.] 






There are very few cases where Test and Measurement (Category 9) manufacturers are in direct control of evaluating potential substitutes. The vast majority of components in our redesign plans are dependent on supply chain innovation of alternative compliant materials. So it is technically possible for Test and Measurement equipment manufacturers to source substitute components that meet the published Exemption definitions of Annex III of the RoHS Recast. Even so, significant, additional investments in time and money must be made to reassess, redesign, and requalify all the products that were previously considered to meet the RoHS substance restrictions. Our markets are typified by high mix, high complexity, low volume products. These products were developed over many years by a relatively small number of highly skilled engineers and technicians. Even if you set aside the huge monetary expense, there is not enough qualified human resource to do all the reassessments, redesigns, and requalifications in a few years’ time.





Having said all this and despite significant investment throughout the supply chain, there are still no RoHS compliant components that meet the long-term reliability needs of this market segment for some applications (i.e. compliant-pin connectors, high-current cadmium contacts.)





In the absence of the exemption requests being granted, the adaptation and redesign duration cannot be shortened without causing significant portfolio impacts. This includes withdrawal of existing products from the EU market. This will reduce innovation and market vitality of the EU disproportionately to other regions of the world. This in turn will have very serious consequences, not only for Category 9 producers, but also on client industries which are of key importance for the EU economy and its competitiveness such as communications, defence, research & development, aerospace, and electronic manufacturing.
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COMMENTS REGARDING THE CHALLENGES OF COMPONENT SUBSTITUTION IN SUPPORT OF THE EXEMPTION REQUESTS FOR CATEGORY 9 PRODUCTS
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Timeframe Impact Per Product (Months) (Note 1)


			


			Exemption Request


			


			


			





			


			A


			B


			C


			D


			E


			F


			G


			


			Impact of Occurrence





			Supply Chain Assessment & Qualification (Note 2)


			1 to 6


			(Note 3)


			1 to 6


			1 to 6


			1 to 6


			1 to 6


			1 to 6


			


			Low


			 





			Product Redesign


			1 to 24


			1 to 24


			1 to 24


			1 to 24


			1 to 24


			1 to 24


			1 to 24


			


			Medium


			 





			Product Requalification


			1 to 6


			1 to 6


			1 to 6


			1 to 6


			1 to 6


			1 to 6


			1 to 6


			


			High


			 











Exemption Request Key


A. Lead in solders consisting of more than two elements for the connection between the pins and the package of microprocessors with a lead content of more than 80% and less than 85% by weight used in monitoring and control instruments (Category 9).


B. Lead used compliant pin connector systems for use in monitoring and control instruments (Category 9).


C. Lead in glass of electronic components and fluorescent tubes, or in electronic ceramic parts (including dielectric ceramic capacitors) used in monitoring and control instruments (Category 9.)


D. Lead and cadmium in optical and filter glass in monitoring and control instruments (Category 9.)


E. Mercury in cold cathode fluorescent lamps and external electrode fluorescent lamps (CCFL and EEFL) for special purposes not exceeding 5 mg per lamp in lighting applications for monitoring and control instruments (Category 9.)


F. Cadmium and its compounds in electrical contacts or one shot pellet type thermal cut-offs in amperages of 5 A or more, for use in monitoring and control instruments (Category 9.)


G. Lead not exceeding 20% in bronze bearings and bushes in monitoring and control instruments (Category 9.)





Notes


1. Timeframe impacts across the exemption requests are not cumulative (can be incorporated in parallel)


2. Supply-chain Assessment & Qualification is leveraged across all impacted product families





3. No RoHS compliant substitutes known that meet long-term reliability needs - Supply chain innovation required to make components available


Detailed Explanations





The following topics need to be considered, evaluated, and proven before completing substitution of parts within our products. It is not possible to “simply” substitute components from a purchasing perspective and expect this change to roll through the value chain into each product. This extends beyond a simple form, fit and function evaluation. These reassessment and redesign activities can take months to years to complete, particularly where PCA changes are involved. Where there is a high business impact (resource and cost) product withdrawal from the market is a distinct possibility if there is a limited return on this investment forecast.


Product & Portfolio Assessment Elements


· Product Complexity – product changes need to be considered from five key perspectives:


· Impact on published specifications


· Impact on reliability


· Impact on regulatory compliance (Safety, EMC, as well as Environment.)


· Manufacturer’s ability to self certify


· Engagement with third-party certification bodies


· Impact on customer acceptance/approvals


· Impact on business performance 


· Cost of scrapping old material – especially important if a “Life Time Buy” (LTB) has been made for material – potentially a many thousands of € impact


· Cost of re-design


· Cost of re-work


· Benefit of continued market access 


Supply Chain Assessment


· Availability of substitute RoHS compliant components


· Identification of alternative parts available from existing suppliers


· Identification of alternative parts from a new supplier


· Supplier assessment


· Supplier acceptance and set-up


· Supplier management


Product Redesign


Changes of components needed to address specific product attributes. This evaluation tends to be product specific although results for one product can be leveraged for other applications where the component is found to have direct form, fit, and function equivalence.





· Technical Equivalence – tight tolerance of key specifications are required to allow Category 9 equipment to continue to meet published specifications


· Electrical Performance


· Optical Performance (if applicable)


· Range of operating and storage temperatures


· Tolerance to physical shock and vibration


· Specification for operating altitude


· Specification for operating and storage humidity


· Availability of appropriate third-party safety certifications (if safety critical)


· MTBF 


· Physical Equivalence – physical size and pin layout must be equivalent to allow drop-in replacement for a specific component. Where this is not possible, the following two considerations also need to be taken into account:


· Printed Circuit Assembly (PCA) complexity – the vast majority of printed circuit assemblies are highly complex with 8-16 layers widely utilized. Any change in a printed circuit board to accommodate a revised component footprint or layout is non-trivial from a layout perspective. Any change in a PCA requires a full re-qualification of the product


· Instrument layout – Any change in physical size of a component also needs to consider the available space above the component. In addition to the obvious issue of physically fitting in the available space, the following impacts need to be considered


· Product safety creepage and clearance distances


· Impact on airflow through the product and the resulting impact on cooling, and corresponding long-term reliability





Product Requalification


Once changes have been implemented the following sequence of evaluations is required before the product can be reintroduced into the market:





· Compliance with published specifications. The Test and Measurement sector produces highly complex, multi-function products. Re-creating NPI-Qualification test systems that exercise and measure the products parameters is a highly skilled body of work. It should be noted that simply reusing or re-applying production test and calibration systems is not an option as they test a limited set of the product’s parameters. 


· Even apparently simple substitutions need to have the relevant parameters associated to the circuit changes proven to meet published specifications.


· Testing per product – can range from weeks to months depending of complexity of product and scope of changes.


· Assure Reliability is not impacted. Run through an environmental test suite: weeks to months depending on product complexity


· Long-term reliability of a specific application –life testing: months if accelerated testing is possible to years for critical applications where acceleration is not possible.


· Regulatory compliance evaluations:


· EMC – weeks


· Safety evaluation – weeks 


· Third-party certifications – weeks to months depending on Agency used


Specific examples of substitution problems related to the T&M Coalition Exemption requests





Lamps 


While there are an increasing number of alternatives to Cold Cathode Florescent Lamps (CCFLs) for product displays, it is not possible to simply exchange the lamp alone, as the whole display needs to be substituted. This causes specific issues related to the following attributes of each display:


· Specification of the video interface: timing and signal interface of any substitute needs to be identical to prevent a redesign of the product’s video driver interface assembly. 


· Physical equivalence of size and mounting locations in order to reuse from panel castings


· Availability of LED-backlit displays designed for Industrial (high reliability) applications significantly lags behind “commercial” displays, with much reduced choice.


Changes to the video driver interface and/or front panel introduce significant costs to a redesign and requalification and introduce scrap implications for on-hand inventory.





Examples of the different availability of Industrial vs. non-industrial displays from suppliers:





NEC: http://www.nec-lcd.com/en/products/industrial.html


Sharp: http://www.sharpsme.com/lcds 





http://www.sharpsma.com/press/2012/Sharp-Adds-13-Industrial-Strength-LCD-Modules-its-All-LED-backlit-Line June 5, 2012





Ceramic Capacitors: 


There is a very broad application of capacitors rated at less than 125 VAC or 250 VDC in almost all products, including all designed to meet RoHS Substance restrictions. Many have properties specific to their application and have a direct impact on product specifications.


· Parts incorporated into recent new product introductions from Johanson Technology currently exceed the 0.1% w/w of lead in the ceramic dielectric. These parts were chosen as they are specifically “developed for High-Q and microwave applications”


“For parts greater than or equal to 4.7 pF, the lead content is greater than 1000 ppm in the ceramic body only”





http://www.johansontechnology.com/images/stories/rfcaps/mlhqcaps/JTI_MLCC_HighQ_2011_14.pdf 


Press fit connectors: 


The iNEMI evaluation revealed unacceptable long-term reliability of lead-free substitutes currently on the market. Nickel under plated Tin did not mitigate tin-whisker growth due to compression forces in this application.


Summary


[bookmark: _GoBack]All of these and the other Exemption requests are required to avoid some or all of the generic redesign and requalification impacts noted above. This will minimize the risk of scrap, or worse, outright product withdrawals from the EU market.
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