Test & Measurement Coalition
Exemption Request 17 a: Lead in glass of electronic components and fluorescent tubes, or in electronic ceramic parts (including dielectric ceramic capacitors) used in industrial monitoring & control instruments (only sub-category 9 industrial); exemption to expire in 2024

1. Checking the submitted information, there is no substantiated evidence that the substitution of lead in the requested exemption is scientifically and technically impracticable. Your exemption request is hence based on the longer time needed to achieve RoHS compliance (redesign and qualification of new products) and the related socioeconomic impacts if compliance is required in 2017 already. 
a. Is this correct?
The fact there are alternatives offered on the market is obvious – the problem with these is that their reliability is not assured for our products which since the ROHS recast is a recognized ground for granting an exemption. The mere existence of an alternative does not guarantee its functionality let alone allow one to assume it is a reliable one. So though we hesitate to claim there are no substitutes neither is it reasonable to claim the opposite namely that these substitutes will be functional in all cases. 
From a Metrology perspective, Calibration is performed “To establish the reliability of the instrument i.e. that it can be trusted”[footnoteRef:1] Reliability in this context refers to the consistency of accurate results over consecutive measurements over time. Please refer to the additional insights provided relating to Metrology and reliability in response to your General Questions (Q2) covering exemption requests 17a, 18a and 20a. Consequently, these submissions additionally support the T& M Coalition’s assertion that the “the reliability of substitutes is not ensured” in the context of the performance of Industrial Monitoring and Control Instruments. [1:  “Metrology In Short” 3rd Edition, Page 17, Section 2.1.4 Calibration.] 

 
b. Additionally, assuming RoHS compliance is required by 2017, please provide information to clarify the character and range of socio-economic impacts expected (economic impacts on industry, environmental impacts, health impacts, impacts on labor, wider trade impacts)
Europe’s core competitive industrial markets are related to high technology manufacturing and similar applications. The availability of a vast range of test and measurement equipment is essential to ensure the manufacturability of European industrial products as well as to manage the networks for knowledge intensive industries. Furthermore the deviation of limited engineering knowledge and resources to redesign and qualifications for almost nil additional benefit to the environment of human health is a downright wasteful exercise. If the exemption is not granted manufacturers will make choices to not make available certain instruments on the European market concentrating their resources instead on what they can achieve and leaving some markets for being redeveloped after redesign cycles catch up. 
Furthermore many elements of the Socio-economic impacts have previously been provided relating to the members of the T&M Coalition[footnoteRef:2]. The ability to deliver new product offerings that meet customer’s new and emerging measurement needs would be clearly impacted. As Test & Measurement instruments require highly technical engineers for their design and manufacture; and Category 9 producers have specialized and finite resources available in line with existing business commitments; the existing New Product Introduction plans would be decreased to divert resource to rework products already developed and released to the market which were expected to meet the RoHS Substance Restrictions. At a time of such global economic uncertainty, the wasteful diversion of resources to repeat product compliance activities is even a greater risk to Producer’s fiscal performance and shareholder value. It is widely accepted that delayed introduction of new products causes’ loss of revenue over that period that cannot be recovered. Likewise the customers of our members will suffer from the reduced availability of new technologies hampering Europe’s global competitiveness. [2:  TMC_submission_17_a_-_final Pages 3 and 4] 

The availability of our equipment to develop and test new technologies or protocols determines when National infrastructure is deployed and when consumers can demand these new services. These can involve multi-billion Euro investments such as are underway with the LTE “4G” wireless communication roll-out across the globe, which will deliver growth across the EU. The subsequent delays in launching products increases the time necessary to develop the next disruptive technology; and in our ability to provide the production test solutions to bring such innovations to market.
More generally we can list 5 key socio-economic costs to the T&M industry due to rework of previously completed activities and the need to modify ongoing long term compliance plans:
1.  Compliance System reconfiguration – this requires ERP software redesign and repopulation with data that hitherto not been gathered – this labour intensive exercise in itself has a vast cost with no recurring benefit of any kind in the long term.
2.  Renew Supplier’s declarations for any part relying on an expired exemption where there is no clear mapping or equivalent in the new exemption structure.
3.  Products developed and released to the market which were expected to meet the RoHS Substance Restrictions will have to be re-evaluated after new part compliance data has been obtained. 
4.  Unless the specific exemptions requested are restated, product redesign will be required.
5.  Supply of spare parts to support products removed from the market prior to the enforcement date will not be able to utilize expired exemptions that have not applied to category 8 and 9 products.
The expenditures of T&M members for compliance so far have exceeded the € 25 million mark just based on the ERP and surveys required – the reset that the absence of this exemption requires can in no way compare to any monetized damage that might occur from the extension of the exemption[footnoteRef:3].  Our point of view on this is that we have substantial technical reliability barriers to assess and the added cost c.q. need to prioritise and withdraw certain instruments from the market is completely disproportionate to the amount of lead that is put on the market and which on top of that is recycled to practically 100%. Enforcing the ban on these capacitors against category 9 benefits no one and is sure to harm some due to the constraints of conversion.  [3:  ECHA has established an extensive background on willingness to pay versus cost for the analysis of socio-economic benefits versus costs under REACH. http://echa.europa.eu/support/socio-economic-analysis-in-reach Under that scheme there is no possible justification to expend even a modest sum, let alone risk any uncertainty to European industries because there is no material cost for maintaining the exemption.] 

c. If not, please provide substantiated evidence that and why the substitution of lead is scientifically and technically impracticable for industrial monitoring and control instruments. 
The criteria for granting an Exemption according to Art. 5 1(a) is not limited to whether the “substitution of lead is scientifically and technically impracticable” but can also be granted when “the reliability of substitutes is not ensured.” Reliability of category 9 producer’s products extends to measurement performance: the consistency of accurate results over consecutive measurements over time. Proving measurement reliability when substituting components has not been proven across the portfolio of Category 9 instruments.  For example, suppliers of low-voltage ceramic capacitors are still transitioning their portfolio of parts. These then need to be built into evaluation samples to assess the long-term reliability. So while there is no argument that it is scientifically and technically practical to start the substitution, there are years of evaluation effort required to assure reliability in Category 9 products. Insight into the tasks and duration of these activities has been previously submitted ([footnoteRef:4] and below) [4:  TMC_submission_17_a_-_final] 





2. Lead-containing ceramic low-voltage capacitors may no longer be available on the market after 2013. 
a. Please explain how you want to secure the supply with such capacitors.
In case you want to solve the problem with last time buys: Long storage of components affect the life time and reliability of components and of the assemblies that are produced with these components. Please explain how you ensure the reliability of the ceramic low-voltage capacitors during the intended storage over many years. 

The above statement is a surprise to us – at this time we have absolutely no indication whatsoever that manufacturers are in short supply for the non ROHS version capacitors. Within the limited time frame we checked this in China and from the anecdotal (one source) response from a producer cannot agree with OEKO’s statement.  In fact our impression is that manufacture of these components will continue most likely for a 10+ year period.

In any case even if we had to resort to last time buys this is in itself not unusual in any industry including high technology. The purchased parts will be stored in an environmentally sound and controlled manner. Usually this is in temperature and pressure controlled storage houses in packing that is sealed to include a desiccant. When the parts are taken into production years hence, they are warmed and reconditioned according to a rather routine process. This is done all the time in industry. Semiconductor manufacturers routinely create die banks for such purposes. The T&M industry manages huge banks of legacy parts precisely because there is a long term obligation to service instruments after they have gone out of production. The norm for the industry is to provide full qualified service 5 years after an instrument is taken out of production – in many cases the actual service will be longer. This obliges us to maintain stocks of parts that would otherwise no longer be available and is a key part of the cost control required as a manufacturer – every additional part creates the need for storage and management for years and years.  Such systems are laid down in industry best practice codes which are common to many companies.



3. Please provide a roadmap towards compliance including
a. the various steps you need to go
We believe that we have answered this in detail several times and yet it seems to be unrecognized so far:


b. the related timelines
Based on the information above – which we have also submitted as individual plans at an earlier stage we can calculate that based on a reasonable assumption of best vs. worst case scenarios the timeline to carry through all the steps will average around 11 to 12 weeks or 3 months of FTE. We refer to the detailed example given for Agilent in the submission of December 2012 (attached below) which comes out as identical and also explains the necessity to allow enough time to transition all products. 



Responses to questions received from Öko-Institut e.V. on 14th February, 2013
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Cheers,



 



Robert



 



____________________



Robert Tait



Product Environmental and Regulatory Compliance Manager



Customer Experience & Quality



Electronic Measurement Group



Agilent Technologies UK Limited,



Phone +44 (0) 131 452 0264 (TN: 452 0264)



 



From: Meglena Mihova [mailto:meglena.mihova@eppa.com] 
Sent: 26 October 2012 18:06
To: Julius.LANGENDORFF@ec.europa.eu; Hans-Christian.EBERL@ec.europa.eu; C.Gensch@oeko.de
Cc: MARCH,ROBERT (A-England,ex2); TAIT,ROBERT (A-Scotland,ex1); Julius Waller
Subject: Test & Measurement coalition: further feedback on RoHS exemeptions



 



 



Dear Julius and Hans-Christian, dear Mr Gensch,



 



As agreed during our meeting , please find additional feedback and clarification on exemptions requests 13,14, 17,18 and 20. Please note that the input re exemptions request 17 contains confidential business information. I forward you also the expert statement supporting our exemption request related to press fit connectors (see the e-mail form Michael Osterman, CALCE).



 



Please do let us know if you have any questions, we will be happy to provide any further clarifications if needed. 



 



Best regards,



 



Meglena 



 



 



 



 



 



 



From: Michael Osterman [mailto:osterman@calce.umd.edu] 
Sent: 26 October 2012 15:45
To: SILK,JULIE (A-Sonoma,ex1)
Cc: TAIT,ROBERT (A-Scotland,ex1)
Subject: RE: Tin Whiskers on press-fit



 



Julie,



 



As is well documented in literature, compressive stress on tin films can produce rapid and long whiskers.  Below is a review of the some of the relevant literature.



 



Fisher et al [1] were first to report enhanced growth rate of tin whiskers under the pressure applied on tin finished surfaces.  Experimental tests demonstrated growth rates as high as 103 nm/sec.  Higher growth rates under higher pressures exhibited shorter growth periods than lower growth rates observed under lower pressures.



 



Cunningham and Donahue [2] demonstrated whisker growth adjacent to mica washers that were secured by screws torque to 72 m-g.  Yang and Li [3]  found a correlation of whisker growth with load and plating thickness.  Tests were conducted by application of loads between 50 and 400 grams with a stainless steel 1.5 mm spherical tip to tin plate thickness over copper varied between 1 to 6 microns.  In this study, increasing the plating thickness decreased whisker growth.  Increased indention load increased the frequency and length of whiskers.   Measurements taken between one to fifteen days demonstrated an increase in whisker frequency and length with time.



Southworth et al [4] demonstrated an optimum strain level for whisker growth. For their study, 50oC and 7% strain seems to be optimum for whisker growth.  



 



Shibutani et al [5] demonstrated that the whisker growth produced under compressive indentation test was correlated to the indention force and the creep response of the tin film.



 



Lin and Lin [6] conducted whisker growths by applying a compressive stress using a four point bend fixture.  Estimated outer surface in-plane stress ranged between -15.5 MPa to 7.75 MPa. Tests indicated an optimum compressive stress for producing long whiskers with higher compressive stress nucleating more whisker rather than longer whiskers.  



 



Moriuchi et al [7] defined an indention test method and provided results for application of 100 and 200 gram loads using a 1 mm spherical indentor. In this study, a 3 micron thick tin-copper plating over 2 micron thick nickel underlayer on phosphor bronze was tested.  Whisker growth increased with time and load.  The longest reported test time of 120 hours was found to have the longest whiskers with the highest 200 gram load.



 



Chen and Chen [8] also found reduced whisker formation on tin samples placed under 22 MPa tensile stress compared to similarly plated non-stressed samples.



 



From this work, it is clear that placing a tin film under a compressive load risks the formation of tin whiskers.  Whisker are conductive and when bringing can create an intermittent or permanent electrical short which can cause a device to failure.    From these findings, tin finished press fit connectors should certainly be considered a failure risk.  Literature does show that the addition of as little as 3 percent lead significantly mitigates the risk of long tin whisker formation that has been associated with electronic system failures.
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Hope this helps,



 



Mike



 



Michael Osterman, Ph.D.



CALCE Operations Director



Room 1101 Eng. Lab. Bldg 89



University of Maryland



College Park, MD 20742



E-mail: osterman@eng.umd.edu



Phone: 301-405-8023



Fax: 301-314-9269



URL: http://www.calce.umd.edu



 



_______________________



 



Confidentiality Notice: The information contained in this e-mail and any attachments may be legally privileged and confidential. If you are not an intended recipient, you are hereby notified that any dissemination, distribution or copying of this e-mail is strictly prohibited. If you have received this e-mail in error, please notify the sender and permanently delete the e-mail and any attachments immediately. You should not retain, copy or use this e-mail or any attachment for any purpose, nor disclose all or any part of the contents to any other person. Thank you.



From: ddhillma@rockwellcollins.com [mailto:ddhillma@rockwellcollins.com] 
Sent: Wednesday, October 24, 2012 11:26 AM
To: SILK,JULIE (A-Sonoma,ex1)
Subject: Re: Tin Whiskers on press-fit



 



Hi Julie - here is one paper from Apex this year: 



Here is the ppt form the IPC Tin Whisker Conference in Chicago (2010): 



And my statement: 

There is significant product reliability concern associated with Press Fit Pin technology and the implementation of lead-free materials/processes. Industry studies have shown that tin whisker initiation is associated with stress and surface disturbance defects (i.e. scratches) of tin finishes. The installation mechanics of Press Fit Pin technology in plated through holes guarantees that disturbance defects will be generated thus increasing the propensity of tin whisker initiation. Press Fit Pin technology is widely used in avionics industry in products with similar design aspects shared with the automotive industry which have shown there is a tin whisker concern. Rockwell Collins is actively investigating potential replacement/substitute plating materials for Press Fit Pin technology in life critical, safety critical products.  The extension of the Annex 1 exemption 11b exemption would allow for continued investigation/implementation for an acceptable Press Fit Pin technology replacement that would not jeopardize  life critical, safety critical product applications. 

David Hillman 
Rockwell Collins 
Principal Materials & Process Engineer 



 



 





Exemptions 13 & 14.docx

Test & Measurement Coalition





As agreed at the meeting at the Commission offices on 18th October2012, we are pleased to provide you with additional feedback and proposal for the wording of exemption requests 14 and 13: 


Exemption request 14 Lead in alloys as a superconductor and thermal conductor in devices that depend on superconductivity for their operation


OEKO Recommendation: 
Adding New exemption - Lead in alloys used as a superconductor and used as a thermal conductor in cryo-cooler cold heads


We are concerned the recommendation is limited to cryo-cooler cold heads since other assemblies mounted within a superconducting magnet may need alloys that perform at cryogenic temperatures for electrical conduction & thermal conduction as recognized in the current Annex IV exemption 11 for MRI.  In NMR and MRI systems a coldprobe assembly is fitted inside the magnet for signal injection and detection. Many original equipment manufacturers (OEMs) incorporate superconducting magnets adding assembles to the magnets. For example there are some magnet fittings for specialized MRI that may also need electrical or thermal conduction properties of lead at cryogenic temperatures in addition to cold heads. 


Details of coldprobes relevant to this exemption
A coldprobe is a cryogenically cooled, multi channel resonant antenna. The RF power required for useful experiments heats up the electronics and causes instabilities in the measurements.  This is especially intense for cryogenic probes, where the electronics are operated in vacuum for thermal isolation to the sample. 


In a vacuum cryogenic device, the only process to remove heat from the electronics is conduction. Therefore, the design of the conduction and heat capacity reservoirs are of utmost importance. All materials lose heat capacity as they are cooled, for example copper has less than 4% of its room temperature heat capacity at the operating temperature of a cryogenic probe.  This loss in heat capacity translates into larger temperature swings on the electronics for the needed input power, leading to additional instabilities.  In this cryogenic system the lead is used due to its thermal conducting properties at cryogenic temperatures.


NMR probe out of magnet.


[image: C:\Users\jacosman\Desktop\2012-10-24_16-56-45_384.jpg]


NMR probe installed in magnet.
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System view.
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In conclusion we propose Annex IV exemption 11 be amended to “Lead in alloys used as a superconductor or thermal conductor in devices that operate at cryogenic temperatures (at or below 130K)”





Exemption request 13 


Requested: Lead and cadmium in metallic bonds creating superconducting magnetic circuits


OEKO Recommendation: Expand existing exemption 12 to Lead and cadmium in metallic bonds creating superconducting magnetic circuits in MRI, SQUID, NMR, FTMS detectors


[bookmark: _GoBack] (
Superconducting wires coming into the joint
)[image: C:\Documents and Settings\dhoulden\Desktop\DSCF5396.jpg] (
The small superconducting joint connecting the wires
)These metallic bonds are only for making a joint that has superconducting properties between two superconducting wires.  This joint allows for a superconducting circuit to be formed, which when carrying current for this application, creates a magnetic field.  Having this complete superconducting circuit allows for the current to flow in theory indefinitely without power loss providing the system is kept at cryogenic temperature typically at the boiling point of liquid helium. There is no signal detection in this circuit creating a magnetic field where this exemption is required.


MRI, SQUID, NMR and FTMS are the most well known uses of superconducting magnets. However there others - one  EU based OEM incorporates Agilent superconducting magnets into Magnetic Annealing Systems that are used for manufacture of hard disk drive heads and special memory integrated circuits. There are other emerging applications. If this exemption is restricted to MRI, SQUID, NMR and FTMS applications it will impact others. In the longer term it will force research on new superconducting applications to move outside the EU, resulting in additional delays for a new application before it can be imported into Europe.


In conclusion we propose Annex IV exemption 12 be amended to “Lead and cadmium in metallic bonds creating superconducting circuits”





Agilent experts are available to clarify any further questions arising from the information provided. This may be discussed by teleconference – 


Contact robert_march@agilent.com
Tel +44 (0)1344 423505
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Exemptions 17, 18 & 20.docx

Test & Measurement Coalition


Contains confidential business information


Exemption 17: Lead in glass of electronic components and fluorescent tubes, or in electronic ceramic parts (including dielectric ceramic capacitors) used in monitoring & control instruments (only for category 9.)


In response to the question why category 9 specifically needs this exemption whereas recognized alternatives are available the answer is as follows:


1) The big issue here is that the use of these parts is ubiquitous – it is used in practically all of the equipment currently produced in cat.9 and usually in larger numbers. Our current low end estimate is that 80% of products make use of the dielectric ceramic capacitors rated < 125 VAC/250VDC;


2) Until mid 2011 the Test & Measurement coalition was unaware that exemption Annex III 7(c)-III would expire for our products too and that no alternative exemption was available in Annex IV. At that time, it was intimated that a “fast track” Exemption application would reinstate this Exemption. Consequently,  no work has been undertaken to evaluate and qualify at possible alternatives. 


3) Due to the ubiquity of the parts, very substantial  resources (see below) would need to be diverted to meet the substitution targets – this effectively makes meeting ROHS targets impossible for category 9;


4) Due to the nature of T&M equipment, each product needs to be qualified as performing exactly according to published specifications. A normal process for qualification requires 6 months to a year. Accelerated aging tests frequently need to be done to prove long-term reliability. Using a compression factor of 7, products with our typical 10-year life require such tests to be performed for 17 months to simulate this duration.  In the event the solution proves unsatisfactory this evaluation needs to be restarted;


5) Even if the replacement capacitor is a drop in replacement (working immediately) the equipment must nevertheless be requalified against published specifications or it cannot be marketed as each specification is warranted and to assure the product remains fit for purpose; 


6) We refer to the chart submitted earlier (and not contested by Oeko) giving average times to transition a particular product. Agilent has given an estimate (with statistical variances) below




7) CONFIDENTIAL BUSINESS SECRETS – AGILENT

The total amount of products to be checked is 5,000 – of which it is known about 80% contain the dielectric ceramic capacitors rated < 125 VAC/250VDC – i.e. 4,000:


i. 5% worst case = 200 products @ 36 Months =   7,200


ii. 15% Med case = 600 products @ 18 Months = 10,800


iii. 80% Best case = 3200 products @ 3 months = 9,600



Total 27,600 months given a portfolio of 5000 products

Agilent has about 25 sites with 8 engineers per site capable of working on this issue. This means that at best it can field 200 FTE (Full time equivalent engineers) who can perform 2,400 working months in a year. According to the estimated work time calculated above it will take 11.5 years to complete the task.








8) The calculation made for Agilent is likely too optimistic as regards the other members of the coalition at large seeing as they tend to have fewer engineers available. However in the given time span it wasn’t possible to poll the other members in detail however we have a high degree of certainty they will not be able to do it faster if only for the simple reason they have even fewer engineers per piece of equipment than Agilent has available and as smaller companies lower flexibility in diverting resources to address the issue.



Exemption 18: Lead used compliant pin connector systems for use in industrial monitoring and control instruments (Category 9).


In response to the question why category 9 specifically needs this exemption whereas recognized alternatives are available the answer is as follows:


1) The unique applications in our sector are:


a. Instruments are portable and have to survive use and transportation over a typical life of 10 years;


b. Products are specified to operate over a wide range of temperature and vibration environments (unlike ITE equipment);


c. Multi-pin data interfaces operating with very high speed data rates;


d. Compliant-pin connectors allow the maximum connectivity per unit area on a printed circuit board, meeting the needs of improved signal density and integrity;


e. The long-term reliability of the compliant-pin connector to printed circuit board joint is a fundamental requirement: they are required to last the lifetime of the Instrument; 


f. Compliant-pin connectors are not reworked or replaced in Instruments due to reliability issues with the subsequent compliant-pin to PCB joint;


g. It is not possible to solder alternative connectors reliably due to the pin density and subsequent heat-sinking thermal properties of the PCA.


2) The primary products that utilize this connection methodology include:


a. High speed digitizers


b. RF & uWave signal sources


c. Wireless test equipment


3) As originally submitted, the long-term reliability of lead-free alternatives remains in question. 


4) Given the above, considerable last-time buys of tin-lead compliant pin connectors have been made to assure continued supply of these components for our applications.


5) Investigations into the long-term reliability of lead-free compliant-pin connectors in our instruments are only being initiated now.


Exemption 20 : 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.)





In response to the question why category 9 specifically needs this exemption whereas recognized alternatives are available the answer is as follows:


1) It can be confirmed that the lamps in question can be specifically limited to backlighting industrial monitoring and control instrument displays.


2) Therefore, an acceptable revision to the Exemption rewording would be:


Mercury in cold cathode fluorescent lamps (CCFL) for back-lighting liquid crystal displays not exceeding 5 mg per lamp used in industrial monitoring and control instruments.
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		Meglena Mihova

		To

		Carl-Otto Gensch; Markus Blepp; RoHS exemptions

		Cc

		Hans-Christian.EBERL@ec.europa.eu; MARCH,ROBERT (A-England,ex2); TAIT,ROBERT (A-Scotland,ex1)

		Recipients

		C.Gensch@oeko.de; M.Blepp@oeko.de; rohs.exemptions@oeko.de; Hans-Christian.EBERL@ec.europa.eu; robert_march@agilent.com; robert_tait@agilent.com



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 



 



 



  _____  


Meglena Mihova
EPPA SA
2 Place du Luxembourg
1050 Brussels



Direct Dial



	+32 2 505 60 20



Switchboard



 



+32 2 735 82 30



Fax



 



+32 2 735 44 12



www.eppa.com 



Check website on REACH - www.reachimpact.com



 



 



 





Oeko Feedback - Cat 9 Substitution Issues 20120622.docx




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.








Test & Measurement Coalition





COMMENTS REGARDING THE CHALLENGES OF COMPONENT SUBSTITUTION IN SUPPORT OF THE EXEMPTION REQUESTS FOR CATEGORY 9 PRODUCTS








5





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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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.








Test & Measurement Coalition





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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Öko

-

Institut e.V. on 14

th
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1

 

of 
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Exemption Request 17 a: 

Lead in glass of electronic components and 

fluorescent tubes, or in electronic ceramic parts (including dielectric 

ceramic capacitors) used in industrial monitoring 

& control 

instruments (only sub

-

category 9 industrial); exemption to expire in 

2024

 

 

1.

 

Checking the submitted information, there is no substantiated evidence that the 

substitution of lead in the requested exemption is scientifically and technically 

impractic

able. Your exemption request is hence based on the longer time needed to 

achieve RoHS compliance

 

(redesign and qualification of new products)

 

and the related 

socioeconomic impacts 

i

f compliance 

is 

require

d

 

in 201

7 already

. 

 

a.

 

Is this correct?

 

The fact there 

are alternatives offered on the market is obvious 

–

 

the problem with these is that their 

reliability is not assured for our products which since the ROHS recast is a recognized ground for 

granting an exemption. The mere existence of an alternative does not

 

guarantee its functionality let 

alone allow one to assume it is a reliable one. So though we hesitate to claim there are no substitutes 

neither is it reasonable to claim the opposite namely that these substitutes will be functional in all 

cases. 

 

From a M

etrology perspective, Calibration is performed “

To establish the reliability of the instrument 

i.e. that it can be trusted

”

1

 

Reliability in this context refers to the consistency of accurate results over 

consecutive measurements over time. 

Please re

fer to the additional insights 

provided 

relating to 

Metrology 

and reliability 

in response to your General Questions 

(Q2) 

covering exemption requests 

17a, 18a and 20a. 

Consequently, these submissions additionally support the T& M Coalition’s 

assertion that 

the “the reliability of substitutes is not ensured” in the context of the performance of 

Industrial Monitoring and Control Instruments.

 

 

 

b.

 

Additionally, assuming RoHS compliance is required by 2017, please provide 

information to clarify the character and 

range of socio

-

economic impacts 

expected (economic impacts on industry, environmental impacts, health impacts, 

impacts on labor, wider trade impacts)

 

Europe’s core competitive industrial markets are related to high technology manufacturing and similar 

appl

ications. The availability of a vast range of test and measurement equipment is essential to ensure 

                                        

                  

 

1

 

“

Metrology In Short

”

 

3

rd

 

Edition, Page 17, Section 2.1.4 Calibration.

 

