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Guidance for the lead-free marking of materials, electronic components and mounted
boards used in electronic and electric equipment

Preface: Thereis a worldtrend to reducethe load to environmentfrom electricand electronic
products. The RoHS Directive,2002/95/EC,issued by the European Parliamentis the most
importantdrivingforce to this trend. The Directivebans use of six substancesas environmentally
hazardousmaterialsin all theelectricand electronicproductsto besold within ECcountriesafterthe
1% of July, 2006. The substancesinclude lead (Pb) based solder used in interconnectiorof
componentsmountedonto board, plated metals usedto electrodesand leads ofcomponents,and
lead as a compositiomaterialof acomponent. The Japan Electronicsand InformationTechnology
IndustriesAssociation(hereafterabbreviatedas JEITA) has beenpromotingto realizethe lead-free
technologyin electronics. Many manufacturersn Japan havesucceededin adoptingthe lead-free
technologyin theirproducts. In the course of adoptionof lead-freetechnology there has arisena
needto clearlyidentifythata productis lead-free. A projectgroup was formedin JEITA to studythe
marking of lead-freeproductsincluding electroniccomponentsand to developa Guidance of
marking (labeling)for products employinglead-freetechnology The present Guidance was
preparedbased on an extensive analysiof the questionnairesent to leadingmanufacturersin
Japan.

1. General

1.1 Scope: This Guidanceis usedto identifythe phase of lead-freetechnologyemployedin solder
used in interconnectiongnaterialsfor leads and terminals,electroniccomponentsand board
mountedwith components(hereafterstatedas assembledboard).

The markingis used as sourceinformationof the degree of lead-freetechnologyemployed, 1)

employedin the productsof materialproducers,materialsto be suppliedto electroniccomponentor

equipmentmanufacturers?) in electroniccomponentsto be suppliedto equipnent manufacturers,
3) forrepairof electricand electronicequipment,and 4) to reduceenvironmentaload when recycle
vendorsdiscardthe productsas industrialwaste by classifying theroducts,or parts,by thedegree
of lead-freetechnologyemployed. Standardizeddesignationof the phase of lead-freetechnology
employedis developedio promotethe industryto cope with requestsfrom the societyfor the lead-

freeenvironment.

The applicableboard for markingis the assembledboard whetherit is a mah (mother)boardor a
sub-system(daughteroard with componentsassembledusing lead-freesolder

1.2 References

1) JEITA EDR-7605 200X Markingof lead-freepackagesfor semiconductodevices.

2) |EC 6M190-1-3 Attachmentmaterialsfor electronicassembly— Part 1-3: Requirementsfor
electronic gradesolder alloys andfluxed and non-fluxedsolid soldersfor electronicsoldering
applications.

3) 1809453 Softsolderalloys— Chemicalcompositionsand forms.

4) Lead-freeRoadmap2002 JEITA.

5) Studyreporton the standardizationof markingfor recyclingof home appliances— First
report— Working Group on thestandardizatiorof the recycling marlkapplicableto homeappliances
Assessment Committeef the Japan ElectricManufacturersAssociation(JEMA).




6) RoHS Directive: Directive2002/95/ECof the EuropeanParliamentand of the Councilissued
on 27 January2003 on therestrictionof the use of certainhazardoussubstancesin electrical and
electronic equipment.

2. Terms and Definitions The termsand their definitios are given below

2.1 Leadfree The state thatthe lead contentof therelevantpartof anelectroniccomponentis less
than0.1 % inweight.

Note The thresholdvalue (proposedpf lead contentdescribedin bothof thelLead-freeRoadmap
of JEITA and in theRoHS Directiveis 0.1 %in weight.

2.2 Electroniccomponent The electroniccomponentdescribedin this documentincludes
semiconductodevices, passive components(resistor capacitor inductor varistor thermister etc.),
connectingdevices (connetor, socket, switch, etc.), transducers(transformer DC power supply
sensor crystal oscillatoretc.), printedwiring boards (with componentsmounted on), and modules
(hybridl, PA, VCO, etc.).

2.3 Phaseof lead-freeadoption: The levels oflead-freeadoptionspecifiedin the Lead-free
Roadmap.2002 are specifiedby thephasesas specifiedbelow

a) Electronic component

Phase1: Electroniccomponentscontainlead excludingPhase2 andPhase 3A.

Phase 2: Terminalswith which thedeviceis mountedon a board, and the electrodesof a
device arelead-free. Lead may be containedin any constituentelectronic
componentof the device, orin anymaterialusedin thedevice.

Phase 3A: All the internatonnections,constructingcomponentsand all materialsused in a
device arelead-freeexceptthe materialslisted in theexemptionlist of theRoHS.

Phase 3: Leadis completelyeliminatedfrom interconnectionscomponentsof a deviceand
materials usedn thedevice.

b) Assembled board

Phase1: Assembledboardcontainslead excludingPhase2 andPhase 3A.

Phase2: Boardsurfacetreatment,solderprintand solderbath are all lead-freeat the level of
board assembly and lead is eliminatedin the interconnectionsof devices tothe
board. Lead may be containedin any electroniccomponentof the device, orin any
materialusedin thedevice.

Phase 3A: All theinternalconnections,constructingcomponentsand all materialsused in a
device arelead-freeat the level ofboardassemblyexcept thematerialslisted in he
exemptionlist of theRoHS.

Phase3: Leadis completelyeliminatedat the level ofan assembledboard.

2.4 Minimumunit of packaging This is the minimumunit of a package of products. Figure1
shows examplesof minimumunits of packagesincluding bag, reel,bulk case,stick magazineand
tray The minimumunit of packagingin this Guidances the smallest packageio which alabel
should be attached.
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Figure1 The minimumunitof package of electroniccomponents

3. Lead-freeMarking

3.1 Generalitems in the Marking of Lead-freeproducts The markingshouldbe madeon a
package by meansof printing,stamp printing.engraving,emboss, or sealthat will stay onthe
packageand not easily ke eraseduntil thepackageis discarded. The markingshouldbe easily
recognizableof its contenbut the size of themarkingis notspecified. The colourof themarkingis
basically mono-colour If thereis an agreemenbetweenuser and supplieron the contentof the




marking,the agreeditems shouldbe prioritized.

Use thesymbolof the substanceif the substanceis madeof the materialincludedin the RoHS list
and needsto beshownin thelabel.

3.2 Lead-freeMarking for materials of solders Unless otherwise agreed between user and
supplier markingof the compositionof soldershould be made using the designationusing the
elementsymbolsto describethe alloy compositionor thecompositionsymbolsas shownin Table 1.
It is not requiredo statethe actual composition®f each constitutingelementin the element
designation.Table 1 mayalsobe usedforusedsolderand solderpaste.

Table1 Examplesof designationof lead-freesolders

Solder Elementdesignation | Compositionsymbol
Sn96.5Ag3Cu0.5 | SnAgCu A30C5
Sn89Zn8Bi3 SnZnBi Z80B30

3.3 Lead-freeMarking for electronicdevices Unless otherwise agreed between user and
supplier the lead-freemarkingis recognizedas a designationof the presenceof a substancein a
device forbanned materialslisted inthe RoHS Directiveof; Lead, Mercury Cadmium, six-valent
Chromium,and PBB and PBDE as the specifiedfire retardants. The levels ofpresenceof lead is
expressedby the Phase as given inTable 2. Presenceof other hazardous substancesis
designatedas shownin Table 3 inthe Note of this section.

Table2 Markingforlead-freephases

Phases of lead-free Marking

Phase 1(containingead)
Phase 2(lead-freefor terminalsonly) FT-PH *
Phase 3A(containinglead but only for|  |RoHS-Phor R-PH (shortmarking)*
RoHS exemptions)
Phase 3 Eco **
Note* [FT]or [RoHS]and [Pb] are connectedby [-]to make into one word.

** [Eco] imsedwhenall thesix substancesspecifiedby RoHS

a) Thesize of markings notspecified. Markingis requiredio be recognizable.

b) Thefontand positionof markingare arbitrarybut shouldbe in oneplace ofthe samelabel.

c) Thesurroundingby squareof amarkis foreasy recognitiorbutits use is arbitrary

Note Table 3 showsexamplesof markingfor cases contaiing more thantwo substancesspecified
in RoHSof Mercury Cadmium,6-valentChromium,PBB andPBDE.



Table3 Markingfor cases containingnore than two hazardoussubstances

Hazardoussubstance Markingof hazardoussubstance
Mercury H
Cadmium Cd
6-valentChromium Cr
Specified firgetardant(PBB,PBDE) B
ContainingHg in Phase3A in lead-free IRoHS-Ph, Hg or|R-PH,
ContainingHg in Phase2 inlead-free FT-PH,

Note 1: Usethe symbolor its abbreviatednark foran elementcontained.
2: The markingfor a substancespecifiedas excludedin the RoHS list isRoHD-xx(or R-xx as
abbreviation).
“‘RoHS’ and “xx” are connectedby ““ intoone word.
3: When more than two substancesare included,state all the substancesconnectedby | ].
RoHS-PH, [Hg shows onlyleadis excludedfromthe RoHS list.

3.4 Lead-freemarkingon assembledboard The lead-freemarkingto bemade on anassembled
boardis composedof the Logo mark to denotethe phase as specified in2.2, and the symbolto
denotethe hazardousmaterialas shownin Table 3. Examplesof markingare shownin Figure2.
The arrangementof the three items, compositiorsymbol, Logo mark, and the notation of the
hazardousmaterialincludedis not specifiedout it shouldbe made on one place. The marking
should be easilyecognizableof its contenbut the size ofthe markingis notspecified.

g @ X

A30C5 A30C5 A30C5
Hg, Cr Br Hg,Cr
a) Phase2 b)Phase 3A c) Phase3

Fiqure2 Examplesof lead-freemarkingforassembledboard

a) Thecompositionof lead-freesolderis designatedusing thesymbolsspecified inEC 61190-3-1
and shownin Table 4.

Table4 Compositionsymbolsand abbreviateddesignationof solders

Solder Compositionsymbol
Sn96.5Ag3Cu0.5 A30C5
Sn99.3Cu0.7 Cc7

Sn89Zn8Bi3 Z80B30
Sn88In8Ag3.5Bi0.5 N80A35B5

b) It is desirabldo showall thesoldercompositionsif multipletypes oflead-freesolderare used
on aboard (frontand back surfaces).
Note Each markingis separatedcby “/, or*“.

Examples

A30C5/N80A35B5/CT or A30C5N80A35B5,C7

A AN 2 AN




Frontreflow backreflow backflow Frontreflow back reflowback flow

4 Packageunitfor markingand its position

4.1 Generalitems in packageunit for markingand its position The packageuniton which a
markingis madeis theminimumpackageon whicha spacefora labelis available. The positionfor
markingis the placethatis easly identified bybservation.

4.2 Unit for lead-freemarking for solder and positionof marking Unless otherwiseagreed
betweenuser and supplier the unit of packageof solderand positionof markingare specified in
Table 5, togetherwith examplesof positons of markingin Figure3.

Table 5 mayalsobe usedforusedsolderand solderpaste.

TheTable5 Unitforlead-freemarkingand positionof marking

Type ofsolder Markingunit Position Arrangement Remarks
Rod itselfor
Bar solder minimum Arbitrary Arbitrary -
packaging unit
Resin cored Spool (bobbin), | On labelof spool Also applicabldo
solder minimum (bobbin) Arbitrary wiresolder
packaging unit
Solder paste Container On labelof Arbitrary Also applicabldo
container solder ball
SnAgCu SnAgCu SnAgC

c=2

\ — ) )

Bar solder Resin cored solder  Solder paste
T
SnAgCu
X
Outer box

Fiqure3 Examplesof designatiorof lead-freephasefor solders

4.3 Unit for lead-free marking for_electronicdevices and position of marking Unless
otherwiseagreed between user and supplier the unit of package of electronicdevices andthe
position formarkirg are as specifiedin 2.3 in the space available ona label of the minimum
package. Figure4. showsan exampleof thepositionof marking.
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Fiqure4 Examplesof designatiorof lead-freephaseforelectronicdevices

4.4 Unitfor lead-freemarkingfor assemblesboard and positionof marking The assembled
board with a size largerthan 10 cm? should have the markingas specifiedin 3.4 The marking
should be madeon an arbitrarypositionof theassembledboardon a placeeasily identifiable.An
exampleof themarkingis shownin Figureb.

a) If thereare multipleboards,the markingshouldbe made as follows.

1) Themarkingis to bemade as aprinciple orthe representingooard of the unit.
Note When the phases of diferentboards combinedinto one unit are different, mark the phase of
the lowestevel oflead-free.

2) Separatemarkingsare to be madeon each board when separateboards are connectedby a
connector(s).

b) Itis desirabléo markall thetypes ofsolderused if multipletypes ofsolderare to be markedon
a board.

c) If the markingnade to anassembledboard is not easily recognizabléfom above,a marking
may be madeon each composingboardto a place recognizablefromoutside.

Sub-assemblyboard

Connectionusiy connector

Solderedconnection




Sub-asseIwnyboard

Fiqure5 Examplesof positionsfor designationof lead-freephase forassembledboard




Additional Remarks

The additionalremarksstatedhere are not the part of this Guidancebut give additionalinformation
for betterunderstandingof this Guidance.

2. Thereasonwhy this Guidancewas developed

1.1 Basicunderstandingof the environmentalissue The basic ®nceptof the Fundamental
ProtectionLaw of the Environmentis the efort of eliminationor reductionof hazardous chemical

substances fromour industrial activities to less environmerlbads to establish continuing
economical developmenénd welfare for the human beings. The environmentallyhazardous

materialsas globallyacknowledgedincludelead, mercury cadmium,6-valentchromiumand some

fireretardantmaterials. Thereare regulationsin variouscountriesand areas for controlledemission

of thesematerials.

Lead has beenused in soldersin electronicsas the materialfor interconnectiorbecause of its

superiormechanicaland electricalpropertiesand for its low cost. Lead-freesoldershave been

developedfrom the considerationof environmentaloading of lead. Soldersused in manufacturing
electronic productsare having been switched to lead-freesolders. The Assembly Technology
StandardizatiorCommitteeof JEITA has organizeda projectteam to promotethe use of lead-free
solders by resolvingroblemsarisenin the use oflead-freesolderin manufacturing.A Lead-free
Roadmap Committeewas first organizedto attain consensusof the industryby providingthem

milestones ofealizationof lead-freetechnologyand releasedthe Lead-freeRoadmap2002. There
was a commonrequestfrom the industrythat a markingmethod should alsobe standardizedto

denotea productis at aspecific stageof lead-freetechnology

1.2 Marking of lead-free products The Assembly Technology StandardizationCommittee
organizeda projectteam to develop markings of lead-freeproducts (devicesand equipment)
togetherwith the PackagingStandardizatiorfor MountingComponentsCommitteeof JEITA in April
2003. Questionnairewas sentto companiesinvolvedin this countryand replieswere extensively
analyzedtogetherwith exchangeof commentsand opinionswith relevanttrade organizationsn this
country A study wasalso made on intellectuapropertieson the Logos and other designationof
lead-freeproducts. This “Guidance for the lead-free marking of materials,componentsand
mountedboardusedin electronicand electricequipment was finalized inApril,2004.

Commentsfrom related four trade associationscompiled by the Japan Electrical Manufacturés
Association (JEMAyere very valuablesourcesof informatiorto developthis Guidanceof lead-free
marking.

2. Theissuesneededto clarifyduringthe developmentof this Guidance

2.1 Scope(1.1 of the main body of this documen} The scopewas specified fothe marking of
materials,electronicdevices, and assembledboards used in electronicand electric products
manufactured. This Guidancewas developedto providethe industrywith the informationof a
standardizedmarkingfor the use of lead-freetechnologyin variows levels ofincorporatiorof lead-
freetechnologyby reducingpossibleconfusionamongthe industryfor marking. It is ourintentionto
support the smooth transitionof the electronicindustryto lead-freeproductsto reduce the
environmentaloadforthe benefitof thehumanity

2.2 Referenceg1.2 of the main body of this documen} IEC 61190-3-1is citedto clearlyspecify
the materialausedin solderand solderto beusedin assembly The Lead-freeRoadmap2002 are
referencedto take into accountof the [Phases]of lead-freelevels. The Study Reporton the
Standardizatiorof Recycling Marksmade by JEMAwas a goodsource of informatioron lead-free




technologyand relevantintellectualproperties. The RoHS Directive provided us with the
informationon the hazardousmaterialsand their thresholdralues.

2.3 Terms and definitions(2. of the main body of this documen} The Pb valuefor lead-free
technologywas adoptedfrom the Lead-freeRoadmap 2002 and the TAC (Technical Adaptation
Committee)of the RoHS Directive. The Phasesof lead-freetechnologyis adoptedfrom the Lead-
free Roadmap2002. Considerationwas made to take into accountof the exemptionlist of the
RoHS Directive. Phase 2A and Phase 3A laterwere addedto the list Phase 2A was the phase
first consideredasedon therepliesto thequestionnaire).

The term “component(or device) was used first, howeverthe term “electroniccomponent was
definedin this Guidancedo avoidambiguitythatcomponents(or devices)may referto componenrs
used in homeappliances.

2.4 Generalitemsin marking(3.1 of the main body of this documen} The bottomline of the
markingis thatthe mark made on a componentstays onit untilthe componentis discardedfor
recycling, incineratioor land-fill. The colourof markingis not specifiechere butit wasagreedto be
mono-colourfor an economicakreason. Thesize of markds notspecified eitheas a labelon which
the markingis madeis diferentfor variouspackages. It shouldonly be clearlyrecognzable. Aside
from the scope ofGuidance,a patentapplicationof marking(PatentApplicationHeisei 1-026896)
was noted. The methodof markingis not specifiedn this document.

Thereis a proposalin Europethat hazardoussubstancesspecified inthe RoHS Directiveare
eliminated froma productand the productis markedto show the productis in accordancewith the
Directive. In the Guidance developedin Japandenotes the chemical symbols of hazardous
materials regardlesf the specification inthe RoHS Directive,difference in the concept of
designationof hazardoussubstances. However we also adopta schemeof using designatiorof
[RoHS-xx]or a logoshowingthe lead-freePhasereflectingthe conceptin Europe.

2.5 Lead-freemarkingto materialsfor solders(3.2 of the main body of this documen} The

methodof markingis studiedincorporatingcommentsof componentand equipmentmanufacturers
who actuallyuse the lead-freesoldersin theirproducts. Thereare varioustypes oflead-freesolders.
Typical systems are&Sn-Ag, Sn-Sb, Sn-Zn, Sn-Bi,or Sn-Insystems. Thereis a needto identifythe

solder beingused as thereare few chances of mixing thesesoldersfrom the point of soldering
process controblnd recycling ofleft over solder It is notpossibleto identifythe compositionof

solder fromits colour Thisis why werecommendto markalso tothe solderwhetherto solderitself
or to apackageof solder

2.6 Lead-freemarking to electroniccomponents/deviced3.3 of the main body of this
documen} The markingto electroniccomponentswas first studiesfor markingof lead-freeonly.
The hazardous substanceslisted in theRoHS Directiveinclude mercury cadmium, 6-valent
chromiumand specified fireretardantbrome compounds(PBB and PBDE). We noticedthatthere
was a requestfrom equipmentmanufacturerso componentsuppliersalso to identifypresence of
such hazardoussubstancesin additionto lead.

The above-mentionedsix substancesare discussedin this Guidance. There are additional
concernsin theindustryon theuse of PVC (polyvinylchloride)and halogenfree board materials.

There was a suggestionto identifythe fire retardantbrome compounds (PBB and PBDE)
separately or state directlyPBB and PBDE. Materialproducerscommentd thatit wasnot easy to
identify each othesetwo substancesby chemicalanalysisand these two could behandledsimilarly
as industrial wasteand the markmay erraticallybe takenas tolead. We adoptedto identifyonly by
Br to indicatehe brome compoundsincludedin materials(Pb). It is recommendedo state thatonly
PBB andPBDE are to be specified inthe materialsin a purchaseagreementor in the agreement
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betweenuser and supplier It is also recommendedo specify only 6-valentchrome in such a
documentas asubstanceof seriousconcern. Thelevel tomarkto a productis the value agreedn
the RoHSDirective.

Regulationsto control such hazardouschemical substancesare also now being consideredby
many countriesn additionto the RoHS Directive. There are exemptionsof the use of leadin the
RoHS Directiveand the exemptionsmay vary as timegoes. Therewas an opinionto state theyear
of issue ofany regulation. Such commentsare not incorporatedin this Guidance, as highly
professionaknowledgein chemistnyis requiredto makeappropriatedecisions tosuch a request.

Especially in Europeyse of a diamondshaped mark for identificatioris proposed. The markingis
basically for themarking of componentssuppliedby componentmanugcturersto equipment
manufacturers. The area needed for such a diamondshape label is rathedarge while thearea
available toa labelon a packageof componentis limited. We adopteda squarelabel thatrequires
less space fomarking.

The [Eco] is adptedto implythe markingis forecological purpose.

The SemiconductoPackagingSub-Committeeof JEITA has specifiedto usea markingof Pb-Free
T] to identifysemiconductordeviceswhose terminalsare lead-freein the documentJEITA EDR-
7605 This designationis only forthe lead-freeappliedto terminalsof a semiconductordevice but
does notspecifyany otherpartof adevice.

2.7 Lead-freemarkingto assembledboards (3.4 of the main body of this documen} The
lead-freemarkingto assembledboards is incorporatecby consideringthe status and comments
supplied fromproductionlines, distributionservicing,and recyclingoperations. It wasmade clear
from recycling poinbf viewthat it is very desirabléo have indicationsof hamesand contentsof
expensive metalsuch asgold, silverplatinum,indiumand of metalsdifficult to isolatérom other
metals suchas bismuthand zinc. Globalservice systems addresseda need to know the
compositionof soldersusedin equipment. Thesestudiesresulted in a conclusion thatn indication
of the informationof the compositionof solders used was necessaryby means of easily
recognizabldogos. The logo of the proposalmade by JEDECwere also studies. It wasagreedto
indicate substanceotherthan lead as indicatedin the RoHS list shouldalso beidentified. The
same indicatiorsymbol for hazardouschemicalsubstancesused in electronicsdevicesis used.
Possible diierenceof solderused for mountingof componentson top surfaceof aboardand on the
back surfaceof aboardwas considered.

[1] or [Jis usedto showmultiplecompositionsof solderused on anassembledboard. It is desirable
to showall thesoldercompositionson therepresentativeboardif aspaceis availableon theboard.
It is necessaryo investigatdhe methodto indicatecompositionssuch as toshowonly typical solder
compositionif spaceis limited.

2.8 Generalitems in package unit for markingand its position(4.1 of the main body of this
documen} The packageto whichmarkingis requiredis basically theunit package. It is almost
impossible in generdb finda placeto mark on acomponentexceptforboards. This shouldbe the
place fora recognizablanarking.

2.9 Unitfor lead-freemarkingfor solderand positionof marking(4.2 of the main body of this
documen} The positionof themarkingof thetype of solderor compositionis selected. Forthe rod
solder the markings to bemade to the solderbar itself.

2.10 Unit for lead-freemarkingfor an electroniccomponent/deviceand positionof marking
(4.3 of the main body of this documen} The markingof lead-freefor componentsis to bemade
to the smallespackageuniton the label attachedo thepackage. If thereis no spaceon the label
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as shownin Figure 1 of the main text, themarkingmay be madeon an arbitraryplace on the
package. Thereasonsto selectthe minimumunitpackagefor markingare givenbelow:

a) Markingcan be confirmedwhen componentsuppliersship componentsto boardmanufacturers
or repairagents.

b) Themarkingcan be confirmedat theassemblyprocessor repair

c) Componentsare notremovedfromboardwhenit is discarded.

d) Electronic componentare generallyvery small andthereis no spacefor markingon it.

e) ltis possible to stateead-freein a purchaseorder

Therewas an opinionthatthe markingof lead-freemightbe madefrom the time of enactmentof the
RoHS to the time of endingof shippingof componentsinvolved(ca up to 2010). An exampleof
markingon alabelis shownin Figure4 of the main text.

2.1 Unitfor lead-freemarkingfor a boardand positionof marking(4.4 of the main body of
thisdocumen} The markingon a boardwith solderedsub-assembliess madeon the mainboard,
and alsoto eachboard connectedto themain board with a connectora conclusionbased on the
replies tothe questionnaire. The smallestunitis shownin this Guidanceor markingbut certainly
each boardmay have marksif aplace is availabléor marking.

In the caseboardswith diferentphasesof lead-freeare connectedby solderingmarkingon each
boardis consideredusefulwhenthe boardis broughtto repair

The positionof markingon a boardwas agreedto be arbitraryas it is impractical tgelect aspecific
place as thepositionsof mountingelectroniccomponentsare not predeterminedand becauseof the
presenthigh densitypackagingtechnology The only restrictionis to markon a boardrecognizable
by observationfrom above theboard in someway. When it is dificult toselect an appropriat
position, anarbitrarypositionmay be selectedon eachboard. Examplesof markingon boardsare
given inFigure5 of themain text.

The minimumsize ofa boardthatis requiredfor markingis 10cm? as recommendedy the RoOHS
Directive. The lowestphase is to bemarkedwhen boardsof differentphasesare combinedintoone
body.

3 Commentsfromrecyclingagents Followingcommentswere given fromrecycling agents.

1) Largecharactersor symbols aredesirable.

2) ltis desirabldo indicatethe presenceof Au andAg if theyare presentin solders.

3) ltis desirabldo indicatethe presenceof metals thatare not easily separatecuchas Bi andZn
(Informationof the substancesincludedis useful forsmelting. The informationmay directlybe
relatedto thenumber of smeltingn recycling.)

4) It is desirableto have a markingof the compositionof solderused for a repairservice of
equipment.

(Informatiormay be usefulin theselection ofsolderin handsoldering.)
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5 Intellectuabropertyissues The followinga

plicationsarefiled forintellectuabroperty

Company Type Number Contents Status Remarks
Sharp Patent 2002-94198 | Marking
Matsushita Patent 2000-269614 | Circuit Denied
Senju Metals | Patent 3365364 Marking Registered
Matsushita Patent 2002-217504 | Composition
Conica Patent 2001-284752 | Identification
NEC Electr Trade mark 2003-006249 | Pb-FREE Withdrawn
NEC Electr Trade mark 2003-006250 | Pb-FreeT Withdrawn
Mitsubishi Trade mark 4664878 Mark Registered
Sony Trade mark 4473342 L&F Registered
Hitachi - - F mark Not applied
Sanyo - - PbFPb(speci) | Not applied
Micron ‘Ech Trade mark US2017878 PB
Advanced Trade mark US76/452078 | PB-1000 In process
Micron D. 76/452129 PB-1500

76/45214
Pota & Trade mark Korean P&B Registered
Pulfield 369264
Japan Filler Trade mark 44750789 PBF Registered
Metals
OkiElectr Trade mark 4653768 LF in aleaf Registered
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ComponentPackagingStandardizatiorlComm. Chair Toshima,K  Gold
GuidanceProjectGroup Project.eader Ushio,N. MatsushitaComp.
Sub-leader Omurg H. NipponChemi-Con
Kagawa,H Alps Elect

Igawa,C. NEC Electr
Hanamitsu,N. Oki
Nakano,S KOA
Hasegawa,N. Senju Metals
Ito, Y SenjuMetals
Aragane,H. Sony
Watanabe,S. Sony
Oshima,H JapanChemi-Con
Morita,S. NEC
Takada,N. NEC
Ozong S. JvC
Takei, S. Fujitsu
Kuribayashi, T MatsushitaComp
Habu, T Murata
Observer Shibatg A. JPCA
Yamamoto,K  Independent
Secretariat Kubotani K. JEITA
Iwabushi K. JEITA

Commentsand contributionsfrom the followingtrade organizations committeesand companies
werevery much useful in developinghis Guidance.

Association foElectricHome Appliances(AEHA)

The Japan ElectricaManufacturesAssociation(JEMA)

Japan BusinesdMachineand InformationSystemIndustriesAssociation(JBMISIA)
The Japan Refrigeratin and Air ConditioningndustryAssociation (JRAIA)
Japan RobotAssociation(JARA)

Electronic MaterialManufacturersAssociationof Japan(EMAJ)
QuartzlndustriesAssociationof Japan(QIAJ)

Japan PrintedCircuitAssociation(JPCA)

Japan Electronicand informationTechnologylndustriesAssociation(JEITA)
DOWA Mining Co. L td.

Tokyo EcorecycleCo., Ltd.

MatsushitaEco TechnologyCo., Ltd.

Hokkaido EcoRecycleSystemsCo.,Ltd.
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