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鉛ｶﾞﾗｽ使用部位

DIRECTIVE 2002/95/EC

OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL ON THE

RESTRICTION OF THE USE OF CERTAIN HAZARDOUS

SUBSTANCES IN ELECTRICAL AND ELECTRONIC EQUIPMENT

July 5, 2004
JEITA
 (Japan Electronics & Information Technology Industries Association)
CIAJ   (Communications and Information Network Association of Japan)

JBMIA 
(Japan Business Machine and Information System Industries Association)

JEMA  (Japan Electrical Manufacturers’ Association)  

JRAIA
 (Japan Refrigeration and Air conditioning Industry Association)

We, at five Japanese industry associations, submit herewith our proposal for additional exemptions for Directive 2002/95/EC of the European Parliaments and of the Council on the RoHS.

We have found that the applications shown in this document cannot be replaced by any substitutes, or being quite difficult to be replaced due to industrial and/or commercial reasons.  

Your consideration on our proposal will be highly appreciated.

Best regards.

Koichi Sohara (NEC Corporation)

Chairman

WG for International Restrictions on the Chemical Substances

Five Japanese Associations

Isao Kataoka (Murata Manufacturing Co., Ltd.)

Vice Chairman

WG for International Restrictions on the Chemical Substances

Five Japanese Associations
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Contact (Secretariat of WG):

Atsuko Agata (Ms.)

Deputy Manager, Environment Group

Environment and Product Safety Department of JEITA

E-mail: a-agata@jeita.or.jp
TEL: +81-3-3518-6433

Address: 3-11 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, JAPAN

Applications to be added as Exemptions

LEAD

(1)  Lead in lead oxide glass Plasma Display Panels

(2)  Lead used for contact surface of connectors, Flexible Printed Circuits 

(Faces), and Flexible Flat Cables (Faces)

(3)  Lead which is used for the connector of the Optical pick-up

     (the spaces between connector’s terminals are 0.5mm or less)

(4)  Lead oxide in lead glass, bonding material of magnetic heads

(5)  Lead in the solder between A12O3 substrate and Cu heat sink for Si-RF 

power amp module for mobile phone

(6)  Lead in glass of cathode ray tubes, electronic components and 

fluorescent tubes

-  Low melting point glass for package of LD (laser diode)

-  Lead containing glass of crystal resonators, crystal oscillators, etc.

(7)  Lead in amalgam of compact fluorescent

(8)  Lead in lamps

   　① Lead in glass of fluorescent tube for compact fluorescent lamp

     ② Lead in glass of fluorescent tube for circular fluorescent lamp

     ③ Lead in glass of HID (high intensity discharge lamp) lamp that is 

containing high-pressure sodium lamp and metal halide lamp

(9)  Lead in glass of incandescent lamp

(10) Lead in lead-bronze and resin-base bronze bearing shells and bushes 

CADMIUM
    (1)  Cd as doping material to the semiconductor 

    (2)  Cd which is used an alloy of the point-of-contact material of an electro 

magnetic contactor for air conditioner for business-use

    (3)  Cd in switches and relays

OTHERS
    (1)  RoHS-restricted substances in the recycled materials 

    (2)  Control Equipment

 No.1  Lead (1):

[image: image4.bmp]Lead in lead oxide glass Plasma Display Panels

[image: image5.bmp]Specific examples of parts / products where the applicable substances are used

Specific reason the substitutes are not available

Lead oxide glass fine particles contained in bus electrodes, black stripes and dielectric layer in PDP are the only one thing to meet our needs for PDP. Lead oxide glass fine particles are useful for restraining the yellow-coloring of PDP which occurs at interface between glass substrate and them. Additionally, they perform well to control dielectric constant of dielectric layer and contact resistance with transparent electrodes (ex. ITO). However, there are no alternatives for Lead oxide glass in the world now.

Lead oxide glass contained in seal frit is also essential to keep them rigid when sintered around 450℃ and to add moisture resistance to them. No substitutes are also available now.     ⇒　Please see Attachment A
	
	　　　　　　　　　　Specific reason

	①Lead oxide glass

contained in bus

electrode and black

stripe for PDP front

panel
	・No substitute glass material exists to satisfy the needs for electric spec(contact resistance with ITO electrode ) and color spec(yellow value, black value) of bus electrode and black stripe for PDP front panel.

	②Lead oxide glass

contained in dielectric

  layer for PDP front

  panel
	・No substitute glass material exists to satisfy the needs for color spec(yellow value) of dielectric layer for PDP front panel.

	③Lead oxide glass

contained in dielectric

layer for PDP rear panel
	・No substitute glass material on demand for dielectric spec and discharge spec for PDP panel.

	④Lead oxide glass

contained in seal frit

for PDP panel
	・No substitute glass material, which gives a low softening point enough to be sintered around 450℃ and add moisture resistance to PDP, is available.


[image: image6.bmp]No.2   Lead (2) :
        Lead used for contact surface of connectors, Flexible Printed Circuits (Faces), and Flexible Flat Cables (Faces)

Specific examples of parts / products where the applicable substances are used 
⇒　Please see Attachment B-1.
Specific reason the substitutes are not available
"Tin-lead solder" is generally used today. Its substitute, however, will not be put into practical use until July 2006 because of poor mass-producibility etc. Therefore, we recommend that tin-lead solder be added to the exclusion list in the attached document of RoHS Directive.

We used tin-copper solder the other day as a substitute for tin-lead solder in connectors, FPCs, and FFCs. However, in January 2003, a defect was found in the product whereby the terminals were short-circuited by whiskers generated in the Sn-Cu plated connector. There are problem where some "tin-lead solder" substitutes easily generate whiskers (⇒　please see Attachment B-2).

After the defect was found in January 2003, we continued the examination of lead-free solder for eighteen months with domestic and overseas companies: eight connector manufacturers, eight FPC manufacturers, and four FFC manufacturers. However, we were unable to come up with a suitable alternative technology that could be applied to mass-production.

Although one of the potential substitute technologies for FPC and its connector is "gold plating", its current use is limited to a few products such as cellular phones.

Since these connectors, FPCs, and FFCs are widely used for electronic devices, when the electronic industry shifts to gold plating as a substitute technology, the supply capacity in July 2006 will be insufficient.
On the other hand, there are no current substitute technologies for FFCs and its connectors (please see Attachment B-3).

No.3   Lead (3) :
[image: image7.jpg]


Lead which is used for the connector of the Optical pick-up.

（The spaces between connector’s terminals are 0.5mm or less.）

－ Do feasible substitutes currently exist in an industrial and/or commercial scale?　

The connector’s terminals coated with tin instead of solder including lead can’t be used for “The Short Circuit Problem cause of Whisker Occurrence”.　And Optical pick-up maker don’t fixed its substitutes, because the other feasible substitute（Using gold plating instead of solder plating included lead）will make the costs higher.

－ Do any restrictions apply to such substitutes?

At applying this restriction ”gold plating” to the one side (accepter or etc.) , we should apply it to the other side (receptor or etc.) for the reliability of these connections. 　

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

Costs are more than 40% up.  And we must use the rare metal（gold）.  

So, we want to be applied these connectors to be exempted from the 
requirements of the directive.　

No.4    Lead (4)
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Lead oxide in lead glass, bonding material of magnetic heads 
Specific examples of parts / products where the applicable substances are used 
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Specific reason the substitutes are not available 
In a magnetic head, low-melting temperature glass is used as the bonding 
material of magnetic parts. Lead glass containing lead oxide is widely used. 
Bonding materials for magnetic heads must satisfy at least the following 
conditions.

1) 
Softens for bonding in low temperatures (not exceeding allowable temperatures of each component).

2) 
Has adapted the coefficient of thermal expansion with components (sufficient degree of freedom in the design of physical properties).

3) 
Has a good affinity with components (especially with ceramic-based materials).

4) 
Has great strength (wear resistivity against magnetic tape).

5) 
Has a high chemical durability (against humidity and chemicals).

6) 
Thermally stable (little deterioration during thermal treatments).
In particular, it is extremely difficult to satisfy 1), 4), and 5) simultaneously with 

chemical compounds of other than lead oxide. This is the main reason why all 
magnetic heads use lead glass. Of the current technologies, only lead glass 
satisfies 1) through 6).

[Trend of Substitute Technologies]
Although phosphate-based (P205) glass is a well-known substitute for lead glass, its practical use for magnetic heads lags far behind due to poor water resistivity and operability. Other substances that can satisfy a low melting point are alkali metal, bismuth, vanadium, tellurium, thallium, etc. However, they are even inferior to lead oxide in terms of toxicity, cost, and resource quantity. Lead oxide is essentially the best material. Substitution by other materials is extremely difficult since a suitable technology has not yet been developed.

[Industry Trend]

There is no information in the industry about a substitute material being implemented. In addition, glass manufacturers who supply the materials say that substitute materials for magnetic heads will unlikely be developed.  Based on the above-mentioned facts, we have decided to appeal for the addition of lead oxide to the exclusion list.
No.5    Lead (5) :
Lead in the solder between Al2O3 substrate and Cu heat sink for

Si-RF power amp module for mobile phone
－　Do feasible substitutes currently exist in an industrial and/or commercial scale?
　 
Not exist. There is a difference of the thermal expansion coefficient between Al2O3 substrate and Cu heat sink.  If the Pb free solder which low creeping is applied, a substrate crack and semiconductor chip crack will occur on a such type of structured device.  The appropriate creep characteristics are to mitigate the stress between Al2O3 and Copper by the difference of thermal expansion of each material.  Solder including Pb has the high creep characteristics.  There is no metal which has the high creep characteristics, reasonable cost and the good melting point;181～238℃ as like Pb in the world. Now, we have used the solder of the In-Ag-Pb system and Sn-Ag-Sb-Pb system which contain a lead about 50%. The co-efficient of thermal expansion of Alumina substrate(Al2O3) is 6XE-6/℃, and the one of heat sink (copper) is 17XE-6/℃, i.e., more than three times of Al2O3.  So the difference of these causes the crack of Al2O3 in the case of electrical operation, in which case the temperature is up to 170℃ ～200℃.
Meanwhile, there are some feasible substitutes for substrate and heat sink, but those substitutes are not practical for the reason of cost.

No.6    Lead (6)
Lead in glass of cathode ray tubes, electronic components 
and fluorescent tubes
- Low melting point glass for package of LD (laser diode)

- Lead containing glass of crystal resonators, crystal oscillators, etc.
－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

Lead-free LD units are not on the market and are only available if LD units are produced internally. LD manufacturers purchase packages and assemble the LD units.　　　　
－ Do any restrictions apply to such substitutes?

Many kinds of substitute glass frit compositions have been studied, but none satisfy these requirements: 

- Affinity with materials, 

- low softening points, 

- match of thermal expansion, 

- weather resistance

For instance, P-Sn type compositions and also Na-Al-P-B type compositions have been developed and tested for lead-free glass frit. But they are inferior in weather resistance characteristics.  There are many kinds of lead-containing glass compositions for various purposes.  So, it takes so long time to develop a compatible lead free glass composition.　　　

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

　　
	
	Affinity with materials
	softening points
	thermal expansion
	weather resistance

	This technique
	enough
	enough
	enough
	high

	Substitute
	NG
	higher
	NG
	lower


　

No.7    Lead (7)
Lead in amalgam of compact fluorescent 

Specific examples of parts / products where the applicable substances are used

・in the fluorescent tube of compact fluorescent lamps (see Fig.1 )


Specific reason the substitutes are not available

There are some compact fluorescent lamps designed to have maximum luminous efficacy in high temperature circumstances, such as lamps with an envelope or lamps in sealed luminaires. The mercury vapor pressure in the fluorescent tube in high temperature circumstances should be controlled to be the same mercury vapor pressure in normal temperature circumstances. For that purpose, we generally use an amalgam containing a-few-percentage of lead as main amalgams ( see Fig.1 ). In usage of other substances, we adequately can’t control the mercury vapor pressure, and can’t satisfy the fundamental lamp properties. We strongly request that the lead in the amalgam is exempted.

The mercury vapor pressure in the fluorescent tube is controlled by the temperature at the lowest temperature point in the fluorescent tube ( hereafter called “LTP temperature” ). When the LTP temperature is 40 degrees centigrade, the luminous efficacy of fluorescent lamps will be the highest. But in case of higher LTP temperature raises the mercury vapor pressure, the luminous efficacy is decreased. The amalgam which contains a-few-percentage of lead absorbs the mercury vapor. The amalgam can have less mercury vapor pressure than the pure mercury at the same temperature ( see Fig.2 ). The amalgam with lead is the best substance to keep the mercury vapor pressure constant in wide range of temperature. Because the LTP temperature becomes high ( ex. 60 degrees centigrade ) in the fluorescent lamps used in high temperature circumstances, we normally use Pb-Bi-Sn-Hg amalgams as main amalgams, which keep mercury vapor pressure at 60 degrees centigrade as same as that of the pure mercury at 40 degrees centigrade.

Fig.2  Mercury Vapor Pressure of Pure Mercury and Pb-Bi-Sn-Hg Amalgam

No.8   Lead (8) :  Lead in lamps
① Lead in glass of fluorescent tube for compact fluorescent lamp*1

　

－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

The lead-contained glass is mainly used for tip tube and flare tube etc. positioned at end part of tube of fluorescent lamp. As one of substitutes, lead free glass (the glass that have similar physical property (like softening point) of lead contained glass without lead) comes into question.

－ Do any restrictions apply to such substitutes?

1) When glass be heated by burner settled at the end of tube, accurate fire control is needed.  Therefore lead-contained glass of lower softening point is used at present (Fig-1*2).  If the glass is changed to lead free glass, the fire control will get more difficult and adjusting area more narrow, which may affect to decrease the yield ratio.

2) For optimal condition for fire adjustment, when glass be processed at manufacturing line, trial tests are needed in some measure.  Processing condition of lead free glass is differently specified by each supplier, so it is quite difficult to purchase glasses of same characteristics from different suppliers. If we purchase glasses from plural suppliers, we have to specify processing condition for each supplier (Table-1*2).

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

　　　　
    It is difficult to get lead free glass used for tip tube/ flare tube in domestic market, even from overseas, because suppliers are limited*3.  Furthermore due to RoHS requirement, demands concerned are growing worldwide. The situation seems to be quite difficult from cost and supplier point of view.  For accelerating cost cut, purchasing from plural suppliers is reasonable, however several issues above-mentioned 2) may happen.

*1: Fluorescent tube, referred in annex 5, RoHS Directive, “lead in glass of fluorescent tube” is concerned with “tubular fluorescent lamp” only! 

*2:J. Illum. Engng. Inst. Jpn. Vol. 84 No. 3 2000

*3:At present there are about three suppliers that can supply lead free glass for fluorescent lamp in Europe, Asia and Japan. Total production of these three supplier is estimated thousands ton. And the required amount of lead free glass for flare tube and exhaust tube of fluorescent lamp is estimated from hundreds ton to thousands ton in each domestic fluorescent lamp supplier, though lead free glass consumption is varied from supplier’s scale.

Chart and Graph for 

① Lead in glass of fluorescent tube for compact fluorescent lamp






Lead in lamps:

② Lead in glass of fluorescent tube for circular fluorescent lamp*1

　

－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

The lead-contained glass is mainly used for tip tube and flare tube etc. (Picture1) positioned at end part of tube of fluorescent lamp. As one of substitutes, lead free glass (the glass that have similar physical property (like softening point) of lead contained glass without lead) comes into question.

－ Do any restrictions apply to such substitutes?

1)  When glass be heated by burner settled at the end of tube, accurate fire control is needed.  Therefore lead-contained glass of lower softening point is used at present (Fig-1*2).  If the glass is changed to lead free glass, the fire control will get more difficult and adjusting area more narrow, which may affect to decrease the yield ratio.

2) 
For optimal condition for fire adjustment, when glass be processed at manufacturing line, trial tests are needed in some measure.  Processing condition of lead free glass be differently specified by each supplier, so it is quite difficult to purchase glasses of same characteristics from different suppliers. If we purchase glasses from plural suppliers, we have to specify processing condition for each supplier (Table-1*2).

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

　　　　
    It is difficult to get lead free glass used for tip tube/ flare tube in domestic market, even from overseas, because suppliers are limited*3.  Furthermore due to RoHS requirement, demands concerned are growing worldwide. The situation seems to be quite difficult from cost and supplier point of view.  For accelerating cost cut, purchasing from plural suppliers is reasonable, however several issues above-mentioned 2) may happen.

*1: Fluorescent tube, referred in annex 5, RoHS Directive, “lead in glass of fluorescent tube” is concerned with “tubular fluorescent lamp” only! 

*2:J. Illum. Engng. Inst. Jpn. Vol. 84 No. 3 2000

*3:At present there are about three suppliers that can supply lead free glass for fluorescent lamp in Europe, Asia and Japan. Total production of these three supplier is estimated thousands ton. And the required amount of lead free glass for flare tube and exhaust tube of fluorescent lamp is estimated from hundreds ton to thousands ton in each domestic fluorescent lamp supplier, though lead free glass consumption is varied from supplier’s scale.
Chart and Graph for

② Lead in glass of fluorescent tube for circular fluorescent lamp

(Picture 1)

[image: image1.png]




Lead in lamps:

③ Lead in glass of HID(High intensity discharge lamp) lamp that is containing high pressure sodium lamp and metal halide lamp

　

－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

The lead-contained glass is mainly used for tip tube and flare tube etc. positioned at end part of outer bulb of HID lamps( Fig-1). As substitute lead free glass (borate-silicate glass etc. that is similar to the glass used for outer bulb of HID lamps) exist.

－ Do any restrictions apply to such substitutes?

When glass of tip tube and flare tube be heated by burner settled at the end of outer bulb, accurate fire control is needed.  Therefore lead-contained glass of lower softening point is used at present (Fig-2*2).  If the glass is changed to lead free glass, the fire control will get more difficult. HID lamps have bigger bulbs and thicker glass compared with general fluorescent lamps, fire control therefore gets more difficult.  No suppliers are available who can provide with any substitutes, no inspection for preparing trial samples can be planned.

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

　　It is difficult to get lead free borate-silicate glass for tip tube and flare tube from domestic as well as overseas suppliers*3.

*1: Fluorescent tube, referred in annex 5, RoHS Directive, “lead in glass of fluorescent tube” is concerned with “tubular fluorescent lamp” only!

*2:J. Illum. Engng. Inst. Jpn. Vol. 84 No. 3 2000

*3:Lead free glass for HID lamp is more difficult to obtain than for fluorescent lamp.

Chart and Graph for

③ Lead in glass of HID (High intensity discharge lamp) lamp that is

 containing high-pressure sodium lamp and metal halide lamp
図－1：HIDランプ鉛ガラス使用部位




No.9    Lead (9) :  Lead in glass of incandescent lamp

－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

The lead-contained glass is mainly used for tip tube and flare tube etc. positioned at end part of bulb of incandescent lamp. As one of substitutes, lead free glass (the glass that have similar physical property (like softening point) of lead contained glass without lead) comes into question.

－ Do any restrictions apply to such substitutes?

1) When glass be heated by burner settled at the end of bulb of incandescent lamp, accurate fire control is needed.  Therefore lead-contained glass of lower softening point is used at present (Fig-1*1).  If the glass is changed to lead free glass, the fire control will get more difficult and adjusting area more narrow, which may affect to decrease the yield ratio.

2) For optimal condition for fire adjustment, when glass be processed at manufacturing line, trial tests are needed in some measure.  Processing condition of lead free glass be differently specified by each supplier, so it is quite difficult to purchase glasses of same characteristics from different suppliers. If we purchase glasses from plural suppliers, we have to specify processing condition for each supplier (Table-1*1).

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

It is difficult to get lead free glass used for tip tube/ flare tube in domestic market, even from overseas, because suppliers are limited*2.  Furthermore due to RoHS requirement, demands concerned are growing worldwide. The situation seems to be quite difficult from cost and supplier point of view.  For accelerating cost cut, purchasing from plural suppliers is reasonable, however several issues above-mentioned 2) may happen.

*1: J. Illum. Engng. Inst. Jpn. Vol. 84 No. 3 2000

*2:Lead free glass for incandescent lamp is more difficult to obtain than for fluorescent lamp.

Chart and Graph for

Lead in glass of incandescent lamp





No. 10  Lead (10) :
Lead in lead-bronze and resin-base bronze bearing shells and bushes

for equipment which has already been designed and proceeded to commercial production, and for those of its series being developed, lead in bearing bushes is exempted from the substance restrictions.
－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

Bearing materials not containing lead are under the joint development with the manufacturers of bearing parts. Substitutes are presented by these manufacturers, though, they are not up to the standard for durability required by the products actually used.  Consequently, no feasible substitutes exist in an industrial and/or commercial scale.

－ Do any restrictions apply to such substitutes?

Substitutes with no restrictions are currently under study.
－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

Bearing manufacturers conduct the evaluation of bearing materials by applying  a model load in the atmosphere.  However, the refrigerant compressor is actually used in the refrigerant with the changing load.  Whether the final candidate for substitute bearing can be used or not should be verified by the manufacturers of refrigerant compressors.  With a view to being employed for new products of refrigerant compressors, alternative bearings are now under development.  At the present time, there occur serious problems, such as seizure, under the over load condition which is one of the liquid back conditions.  It is extremely difficult from the technical point of view to utilize bearing bushes with no lead from July, 2006, and therefore we propose to review this item in 2010.

An increase in the costs is expected in every respect.  Quality change in materials not only causes an increase in unit price of bearings, but also has influence on the design specifications, facilities and metal molds in many cases.  This may also contribute to the increase in the costs.  

For equipment which has already moved to commercial production, drastic 

design change is difficult to carry out because of the restrictions attributed to 

the basic structure and facilities.  Thus, we propose to exempt the amended 

No. 13 from the requirements of the directive.   

⇒ Please see Attachment C
No.11   Cadmium (1)
－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

We are using Cd as one of the doping material to the semiconductor in the manufacture process of the InP based avalanche photodiodes (APDs) for the optical fiber communication systems. The realization of the APD products at an industrial and/or commercial scale becomes possible as using the material physical properties of Cd. All of APD which has been put to practical use contain Cd as a dope material, and a necessary, indispensable material.  
－ Do any restrictions apply to such substitutes?

If the use of Cd as the dope material is prohibited, APD cannot be manufactured. There is not the device which achieves the long distance optical fiber communication system cheaply besides APD. APD is an indispensable key device for these communication systems. If there is not the APD products, we can not only construct the optical fiber communication systems, but also maintain them. We must think the fatal risk that the communication network stops occurs.
 ⇒ Please see Attachment D
No.12   Cadmium (2) :
The cadmium which is used an alloy of the point-of-contact material of an electro magnetic contactor for air conditioner for business-use. This electro magnetic contactor of air conditioner for business-use is a range for 5 - 50A.  The electro magnetic contactor of air conditioner for business-use is the part which turns on and off the power supply circuit of the compressor, or the fan.

－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

No, they do not.
As a substitute, the electro magnetic contactor of a cadmium free（Ag-Sn-In）point of contact is proposed. However, for air conditioner for business-use, it cannot be used in respect of durability and safety.
－ Do any restrictions apply to such substitutes?

Since a user's operating condition is various, restrictions conditions cannot be clarified.
－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

The cadmium free point of contact proposed has a subject on safe. Since a cadmium free point of contact has early wear, its durability is low. Since a cadmium free point of contact has high contact resistance, its temperature rise is large. Case it is the worst, the main part of an electro magnetic contactor melts. For this reason, the electro magnetic contactor of the current capacity more than 5A used for air conditioner for business-use is no substitute.

⇒ Please see Attachment E
No.13   Cadmium (3) :  Cadmium in switches and relays

－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

The substitute technology has been developed.

－ Do any restrictions apply to such substitutes?

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

    The endurance of substitutes is around a half of Cadmium.  It doesn’t have sufficient records and reliability. 

⇒ Please see Attachment F
No.14   Others (1) :  RoHS-restricted substances in the recycled materials
The WEEE Directive enacted this time around in conjunction with the RoHS is understood to promote recycling of disposed WEEE. The WEEE Directive requires that producers collect and recycle products from Aug. 13, 2005 at a predetermined recycling rate. The RoHS Directive, on the other hand, restricts the use of 6 substances from July 1, 2006. Considering the compliance starting time of the two directives, the possible inclusion of restricted substances by the RoHS should be allowed in recycled materials based on the WEEE Directive for several years starting from August 13, 2005.
It is very difficult to completely eliminate the RoHS-restricted substances with the current material recycling technology.
The current allowable concentration of the 6 substances by the RoHS Directive is now controversial. If we interpret that the 6 substances will eventually require a complete ban as the fundamental concept of the RoHS Directive, any recycled material based on the WEEE Directive cannot be used in electrical products to be put on the market after July 1, 2006. Doesn’t this hinder the objective of promoting recycling by the WEEE Directive? Shouldn’t the application of the RoHS Directive be exempted when recycled materials are used in products? 
To avoid similar concerns, the European Parliament & Council Directive about packaging and packaging waste (94/62/EC), which has already taken effect in the EU, specifies the maximum concentration of lead, cadmium, mercury, and hexavalent chromium, but recycled materials are exempted.
No.15   Others (2) : Control Equipment
RoHS is not applied to control equipments now, and it will be reconsidered by February 13, 2005.  We would like to continue that RoHS is not applied to control equipments after reconsideration by February 13, 2005, either.

 (Reason)  Thermal cycle reliability cannot be satisfied in case of using lead-free solder which connects the insulated substrate with the base plate.
⇒ Please see Attachment G
－ Do feasible substitutes currently exist in an industrial and/or commercial scale?

　　It is possible to correspond by changing the material of the base plate to the low thermal expansion coefficient material.
－ Do any restrictions apply to such substitutes?

Thermal resistance of power modules increases. That reason is the thermal conductivity of the low thermal expansion coefficient material is lower than that of the present applied material (copper). Therefore there is a possibility that power modules will be broken down if operating conditions of control equipments are the same as former.

    Consequently the restriction in operating conditions of control equipments will be occurred.　

－ What are the costs and benefits and advantages and disadvantages of such 

substitutes?

  The cost becomes increase. (The low thermal expansion coefficient material is more expensive than the present applied material (copper). )

APPENDIX

- Description of Associations -

JEITA (Japan Electronics and Information Technology Industries Association) was established on November 1, 2000, through the merger of JEIDA (formed in 1958) and EIAJ (formed in 1948).  JEITA is covering both the electronics and information technology fields, and representing nearly 500 Japan-based companies.  The member companies are manufacturers and vendors of computers and related equipment, audiovisual equipment, broadcasting equipment, medical electronic equipment, semiconductors, displays, and other electronic devices and components.  JEITA makes proposals on industry policies by the government, supports technological development, and promotes the diffusion of products in new fields.  JEITA’s mission is to foster a digital network society for the 21st century in which IT advancement brings fulfillment and a higher quality of life to everyone.

JBMIA (Japan Business Machine and Information System Industries Association) was formerly Japan Business Machine Makers Association (JBMA) established in 1960, and officially changed its name on April 1st, 2002.  The number of membership is 36 companies but including all the main manufacturers of business machines such as copying machine, page printer and calculator etc. in Japan.  The activities of JBMIA are related to environmental preservation, standardization, product safety and international cooperation.  JBMIA has many active committees and groups which are comprised of member companies offering products and services required for the business machines field and the information systems field.
JEMA (Japan Electrical Manufacturers’ Association) was instituted in 1948 and has 187 regular member companies or organizations engaged in the manufacture of electrical plant and equipment, and in related activities.  It also has 84 supporting member companies or organizations, which endeavour to cooperate with the Association’s activities.  JEMA also has many active committees and groups, which are comprised of member companies, offering various beneficial proposals to industry and other organizations.  JEMA’s goal is to promote the overall development of the electrical equipment, power generating equipment, nuclear power plant manufacturing, related industries and global environmental protection.  By this means, it hopes to improve and upgrade the prosperity of the nation and its people and to contribute to the continuing development of the world economy.

CIAJ (Communications and Information network Association of Japan) was established on 1948 and consisted with 161 regular members.  CIAJ’s mission is committing to the healthy development of info-communication network industry through the promotion of info-communication technologies and contribute to the realization of more enriching lives.  CIAJ’s major activities are collecting and analyzing information relevant to policy issues, market and technological trends and presenting proposals, conducting studies on trade developments and promoting international cooperation and promoting measures leading to improved environmental protection, re-use of resources, as well as the safety and quality of products.
JRAIA (Japan Refrigeration and Air conditioning Industry Association) was originally established in February 1949 and reorganized in February 1969.  It consists of 86 regular members and 47 associate members.  JRAIA aims to promote and improve production, distribution and consumption of refrigerating machines, refrigerating machine appliances and equipment, as well as auxiliary devices and components, automatic controls and accessories, and contribute to steady development of Japanese industry and improvement in people’s standard of living.  JRAIA has various committees that consist of committeemen specializing in respective fields.
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1) Laminated type head for data recording (LAM)
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4) Metal-in-gapped head for business use DVC (MIG)
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Fig 1.  Structure of a Compact Fluorescent Lamp  Lamp
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Fig.1 Viscosity-temperature curve of glass for illumination


LF: Lead free glass  


L: Lead glass  


S: Soda lime glass





Temperature : T (℃)





Viscosity : logη(Pa･S)





Table-1 Composition of lead free glass


Each composition are referred from each glass companies’ published patents 
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Flare tube and exhaust tube (Lead glass )
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Fig.1 Viscosity-temperature curve of glass for illumination
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Fig.2 Viscosity-temperature curve of glass for illumination


LF: Lead free glass  


L: Lead glass  


S: Soda lime glass
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Fig.1 Viscosity-temperature curve of glass for illumination
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