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DIRECTIVE 2002/95/EC
 ON THE RESTRICTION OF THE USE OF CERTAIN HAZARDOUS

SUBSTANCES IN ELECTRICAL AND ELECTRONIC EQUIPMENT (ROHS).

CHECK LIST FOR REQUESTS FOR ADDITIONAL EXEMPTIONS

Industry has sent to the Commission’s services a number of requests for exemptions from

the requirements of the RoHS Directive that are additional to those currently covered by the study and the stakeholder consultation. In most cases these are not substantiated by scientific and technical evidence. The proposed check-list will enable the Technical Adaptation Committee (TAC) to carry out a first screening of the requests received. Proposals that successfully pass the screening process will then be considered for a possible exemption.

Article 4(1) of Directive 2002/95/EC on the restriction of the use of certain hazardous substances in electrical and electronic equipment1 provides ‘that from 1 July 2006, new electrical and electronic equipment put on the market does not contain lead, mercury, cadmium, hexavalent chromium, PBB or PBDE.’ The Annex to the Directive lists a limited number of applications of lead, mercury, cadmium and hexavalent chromium, which are exempted from the requirements of Article 4(1).

Adaptation to scientific and technical progress is provided for under Article 5 of the Directive. Pursuant to Article 5(1): “Any amendments which are necessary in order to adapt the Annex to scientific and technical progress for the following purposes shall be adopted in accordance with the procedure referred to in Article 7(2):”

Article 5(1)(b) allows the exempting of materials and components of electrical and electronic equipment from Article 4(1) if their elimination or substitution via design changes or materials and components which do not require any of the materials or substances referred to therein is technically or scientifically impracticable, or where the negative environmental, health and/or consumer safety impacts caused by substitution are likely to outweigh the environmental, health and/or consumer safety benefits thereof.  These terms of reference mean that the TAC cannot consider exemptions for any other reason, for example a justification based on increased costs.

In order to allow the TAC to consider submissions for additional exemptions, the information in Table I should be provided as a minimum requirement. The request for submissions must fulfil the criteria of Article 5(1)(b). The information provided should be supported, as far as possible, with relevant technical and scientific evidence.

TABLE I – CHECK LIST

PROPOSALS FOR FURTHER EXEMPTIONS FROM THE REQUIREMENTS OF ARTICLE 4(1) OF

DIRECTIVE 2002/95/EC FOR SPECIFIC APPLICATIONS OF LEAD, MERCURY, CADMIUM,

HEXAVALENT CHROMIUM.

Submitted by:  Meyer Sound Laboratories
	Criteria


	Information:

Please provide supporting technical and scientific evidence

	1. Please indicate the specific application for which the exemption is requested and indicate a precise and clear wording for the new exemption.

Please describe the material/

component of the electrical and electronic equipment that contains the hazardous substance.

Please indicate the functionality of the substance in the material of the equipment.

Provide a detailed description of the application which explains why the restricted substance is currently required or used.

Please indicate the quantity of the hazardous substance present in the whole equipment (Kg).


	Analog optocouplers used in professional audio equipment as defined in EN 55103-1 for Feedback control, elements in automatic gain control circuits, audio limiting and compression, noiseless switching, and logic interfacing.
New exemption requested wording: Cadmium in photoresistors for analog optocouplers applied in professional audio equipment until 31 December 2013.
The Analog optocoupler component are made with photoresistors and a LED or incandescent lamp light source encased in a plastic or stainless steel housing with electrical connection pins for external connections.  The Analog optocoupler devices are then lead-free soldered into our electrical PCB assemblies.
 The Analog optocoupler devices have one compound that may not be RoHS compliant inside of the sturdy light tight plastic or stainless steel case. The photoresistors are made of a semiconductor, Cadmium Sulphide, which changes its resistance in proportion to the amount of light that hits it. The maximum rate-of change in resistance of the Cadmium Sulphide has natural characteristics ideal for gain control in professional audio applications.

The photoresistors are thin film devices made by depositing a layer of a photoconductive Cadmium Sulphide material on a ceramic substrate.  The photoconductive material is a compound of cadmium and sulphur oxide. 

For more detail on the construction see 

Report: RoHS status of Macron photocells

ERA Project No. 043121950

ERA Report No. 2006-0562
The Analog optocoupler component Cadmium Sulphide semiconductor, in conjunction with a light source, acts as a variable resistor with very specific operating parameters
The Analog optocoupler is used in the professional audio industry to achieve these functions:

1. Analog optocoupler use no electrical power when in a stand-by or idle operational state.
2. Extremely low audible noise during operation. 

3. Extremely low audible distortion during operation.

4. Electrical isolation between the control circuit and the audio signal.
5. Bipolar characteristic ideal for audio alternating periodic current signals.
6. Limiter circuits in audio amplifier can use audio fed directly into the light source input eliminating the need for other control circuitry. 
7. Slow response time of Analog optocoupler results in "click" free response to control transients.
The Analog optocoupler Cadmium content is estimated at 2.0 mg per device.  0.000002 Kg.

Meyer Sound Laboratories self-powered loudspeakers range in weight from 10 kg to 331 kg.  Simple average of weight is 92Kg.  56 self-powered loudspeakers in our product line use this component.

Optimistically, Sales to the entire EU would introduce approximately 3,000 Analog optocoupler per year, equating to approximately 0.006 kg of Cadmium annually.



	2. Please explain why the elimination or substitution of the hazardous substance via design changes of materials and components is currently technically or scientifically

impracticable.
	Meyer Sound Laboratories knows of no alternate process or components that will work as replacements. Elimination of the Analog optocoupler Cadmium Sulphide in the current designs would result in non functional equipment. Bypassing the component would result in removing the control circuit which keep the equipment electrically safe from the risk of fire and electric shock.  The use of Analog optocoupler containing Cadmium Sulphide allow exact matching of power from amplifier to the transducer power handling abilities and thus yield extremely long service life of the self powered loudspeaker systems we sell.  
Meyer Sound Laboratories is actively investigating new state of the art solutions to replace this component, however none are available today. 


	3. Please indicate if the negative

environmental, health and/or

consumer safety impacts caused by substitution are likely to outweigh the environmental, health and/or consumer safety benefits.

If existing, please refer to relevant studies on negative impacts caused by substitution.


	Analog optocouplers use no electrical power when in a stand-by or idle operational states, no other proposed solution can meet this energy usage gold standard.   

Professional audio products are designed for high performance and long product life. Production quantities are limited and the owners tend to repair the products rather than dispose of them.   



	4. Please indicate if feasible substitutes currently exist in an industrial and/or commercial (please provide reference for the substitutes).

If substitutes exist on the market, please indicate why they are not used. Please indicate in which applications they are used.
Please indicate what efforts are being made by your company to develop alternative techniques.

Please indicate if the alternative techniques will be available by 1 July 2006 or at a later stage. If not by that date, please indicate when you expect an alternative to be available?

	There are no technically and scientifically available substitutes known to Meyer Sound Laboratories. There is no direct replacement for the Analog optocouplers that contain trace amounts of Cadmium. Any replacement would require a complete redesign of the audio amplifier circuits from analog design to a digital signal processing (DSP) electronics type. 

There are no technically and scientifically available substitutes known to Meyer Sound Laboratories.
Meyer Sound Laboratories began a development program before 2004 continuing to the present to develop a DSP based amplifier circuit to emulate the function of Analog optocouplers currently used. To date one product, the MM-4XP, has been released with the new DSP based technology. However, this is the smallest loudspeaker we manufacture, and lacks the dynamic range of the comparable non-powered MM-4 speaker which utilizes an external control electronics unit (MM-4 CEU) whose design is based on Analog optocouplers used to limit and control the amplifier power delivered to the loudspeaker.  The MM-4XP has a Dynamic Range 100 dB vs. MM-4 Dynamic Range 115 dB. 

The specific issue our self powered loudspeakers encounter is that loudspeakers are at the end of an audio sound reinforcement production chain, and require a greater audio dynamic range than the components coming before them in the audio path. The current state of the art in DSP based amplifiers used for professional sound reinforcement does not meet the same dynamic range requirements as amplifiers using the Analog optocouplers limit and control circuitry.
Meyer Sound has also investigated these alternates;

 The use of a Junction Field Effect Transistor (JFET) would not give the characteristics required to protect the transducers and would result in unacceptable failures during use.

A voltage controlled amplifier (VCA) would not give the desired sonic characteristics, would incur significant extra component cost and, due to its extra complexity, would have a greater environmental footprint in terms of waste.

Meyer Sound Laboratories requests the exemption 35 be extended for 3 additional years to allow development of new amplifier designs to replace the use of Analog optocouplers as the state of the art in electronics may allow in the future.


	5. Please provide any other relevant information that would support your application for an additional exemption.

	Please see the current exemption COMMISSION DECISION of 10 June 2009 

amending, for the purposes of adapting to technical progress, the Annex to Directive 2002/95/EC of the European Parliament and of the Council as regards exemptions for applications of lead, cadmium and mercury 

(notified under document number C(2009) 4187)
ANNEX 

In the Annex to Directive 2002/95/EC, the following points 33 to 38 are added: 

35. Cadmium in photoresistors for optocouplers applied in professional audio equipment until 31 December 2009.
Please see extracted report-
Öko-Institut e.V.
Adaptation to Scientific and

Technical Progress under

Directive 2002/95/EC

Contract N°

07010401/2006/445990/ATA/G4



Additional guidelines

To support your application, it may be useful to provide, in addition,  an assessment of your application from an independent expert. These should be accompanied by information that will allow the Commission and TAC to be satisfied that the consultant is independent and is qualified to assess the application.

Explain the reasons why potential alternative materials, designs or processes are unsuitable with quantitative data wherever possible.  If possible, provide photographs or diagrams to illustrate claims.  Sources of information should be referenced where possible.

� OJ L 37, 13.2.2003, p. 19
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