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[ ead-free
solder:

the issues

Switching to lead-free
solder raises many issues
and has consequences for all
parts of the printed circuit board
(PCB) assembly process.

This leaflet explains why companies need to consider making this
significant change, and provides practical information to help

environmental and production managers appreciate the issues involved.

Sources of further information and advice are given on the back page.




Why go

lead-free?

There are good reasons for switching to lead-free alternatives
as soon as possible. The use of lead in electronics assembly
within the European Union will be banned after January 2008
(and possibly as soon as 2006). This leaflet provides an
overview of the key issues associated with a switch to lead-
free solder for materials, assembly and reliability. It also
highlights some of the questions relating to the various stages
of the PCB assembly process, and points out some of the
environmental, economic, technical and marketing benefits
of moving to lead-free solder.

The toxicity of lead has prompted its replacement with more
acceptable alternatives. In the UK, lead is no longer used in paints
and leaded petrol has been effectively eliminated.

However, lead is still a key component of tin-lead solders used in
electronics. The use of lead in electrical and electronic equipment
increases costs associated with re-use, recycling and disposal. The
European Commission’s (EC) draft waste electrical and electronic
equipment (WEEE) directive focused attention on the risk of lead in
solder from discarded electronics in landfills being leached into
watercourses. One of the aims of the draft WEEE directive was to
ban hazardous materials such as lead in electronics. The latest draft
of WEEE and the associated directive to restrict the use of certain
hazardous substances (including lead) in electrical and electronic
equipment were proposed by the EC in June 2000.

The forthcoming European Union ban on the use of lead has
generated worldwide interest in the development and implemen-
tation of lead-free solders. Several alternatives have been identified
and evaluated. For most mainstream applications, tin/silver/copper
will probably be the first choice. Because of the higher melting point,
there are implications for every stage of the PCB manufacturing,
assembly and testing process. The simultaneous phasing out of
brominated fire retardants means that the issue of flammability at the
higher working temperatures will be critical. Compatibility of lead-
free solders with existing components and coatings must also be
considered. Then, the environmental impact of PCB assembly will be
reduced, reliability may improve, market share may be increased and
high value materials will be easier to recycle.

Companies in Japan and the Far East are already realising the
commercial benefits of offering what their customers see as more
environmentally friendly products. If you want to comply with
forthcoming legislation and satisfy your customers’ demands, think
now about using lead-free solder in your products. This leaflet is
intended to help you get started on your journey.

For information about the
free help and advice
available from Envirowise
for the electronics industry,
contact the

Environment and

Energy Helpline

on freephone
0800 585794

or visit the Envirowise
web site at

www.envirowise.gov.uk



MO|J3J 10} JBA|IS-YINWISIg-Ul]

uonyedijdde ay3 031 d141dads shojje Jay10

95N 2Jn}esadwial-Mo| J0} SIBP|OS paseq-yinwsig
(D,£72) suoneiado anem Joy a|qissod addod-ui|

(0,022 - S12)
sanbiuyday ||e 4oy skojje soddod-san|is-ui|

saAljeulajje 1apjos

(9A11I3448-3500
39 10U Aew) wnipe|jed-I1aA|Is pue JAA|IS

(9A13129449-1502 99 10U Aew) wnipe|jed-|aPIN
U1} J9YSIyM-mo

JaAJIS-u1} ‘Ynwisig-uny 1addod-ui)

SaYSIUly dAIRUIB}|Y

a|q1ssod a1aym Xxn|} ,uea|d-ou, asn

(SDOA) spunodwod d1ueblo 3|13ejon ou
Burureluod xnjy asooypd ‘a|qissod aIaypn

XN|} Paseq-Ia1em Jo UlsaJ e s
pasn Aojje yum Ayjiqiredwod xnjy ainsug

saxnj4

5/

239 ‘(SINDIA) se|npow diyd13nw ui Jap|os Jo
Aydiesaly uiod Buijdw sy} Junodde ojul el =

si03peded d134|0J39|9 b3 ‘saunyesadwal
Buiiap|os 1e A11jigeyins Jusuodwod JapIsuo) =

09449 buiuioddod, Hs ‘sainiesadwal
Buiiap|os e A3jigels Jusuodwod JapIsuod)

Aupiqess jewsay]

pIoB-13dIN
Buij|ana| Jop|os Jie 10y d944-pea]
skoj|e u1} pue JaA|Is ‘wnipe|jed

sanirensasald Ayljiqesaplos diuebiQ

SaYsIuly dAIeUId)|Y

syjsew Jap|os a|qeis-Ajjewiayl asn
151s9J4 Y213 ue se ui} aind o3 abuey) =
9)eujwe| apelBb-Mo| JO 3SN PIOAY =

S)UepJL}J dWe|} PaleuIwolq 4O asn
padNPaJ 4O S}4BUY JAPISUO)

S9ouaNbasuod pue SUOIIeIBPISLOD

 .19pJOSs 2a4y-pesa] 01 buinoy

EERLORTIE 0y, GCAAPRY LU ALT] P

o9SIAMOJ

JALVE




Ajigeisy

abewep asned Aew Ay
- saunyesadwa) BulIap|os dAISSIIXD PIOAY

Jap|os 3.4
-pead| Y}M PaleIdosse sanss| Jo dieme
aJe s103e49do ainsud 03} Buluiesy apinold

£o[|e Jap|Os JO UOI}IB|DS 3234403 BINSUT

9|qeJasa.d samod ybiy
“Juswdinbs yum swajqoud |ewiuiw 19dx3

jpuawdinby

sJ01esado Joj 51591 poo|q pes|
Joj pasu buneuiwis Aq Asuow anes
SI9P|0S 99.4-pea| Jo A1Id1X01 JaMO| WOy
SuoI}Ipuod buryiom panoidui ybiybiH
pasn saunjesadwa) Jaybiy o Junodxe
9y e} 03 sad13deld Bupiom uswa|du)
(uonesnsuas 4o Ayjiqissod Juanaid o3)
sawny xn|} 01 sio1esado buisodxa prony

A)3jes pue yjjesy

A|Quuassy/

s10d Jap|os ssa|ulels pJepuels buisn
USYM UOoIs0110d Jo AMjIgissod Japisuo)
sainyesadwal Jaybiy o3 anp sbewep
ploae 03 ‘Aiessadau se ‘uswdinba Ayipolp

1uawdinba Bunsixa asiwndo

puawdinby

sjusuodwod
Pea| Yum bunyi| 19|11 40} Yyd1e

ubisap anem asiwndo

aJaydsowae seb paul buisn Japisuod

yieq buiysiuajdas uaym

s|9A3] Jaddod Buiseasoul Junodde ojul el

burispjos

aJaydsowsie seb yaul Buisn Jsapisuod) m
1uawdinba jo abues ainjesadwal yay) =

SUAO (Y])
paJeljul UBY} JOY}el UOIIIBAUOI 3S) =

uondwnsuod AbJaus JapIsuo) =

|043U0d dinjesadwsa) poob uieiulely =

puawdinby

uonedidde sejndiued e Joy
juawdinba pue sjelrew Jayjo ‘adhy
a1sed ‘adAy A|quasse Jo uolreuiquod
9y3 03 buiplodde suonipuod asiwido =
SMOPUIM $5930.d JOMOLIRU 10 MO|YY B

Kojle
pa1239s Jo4 sajiyoud mojyal siwndo =

sajiyosd moypoy




JUSWUOJIAUS 3y} 03 JUSWHWWOD

s,Auedwod ay3 s1essuowsp o3 Ayunyioddo
edwl [BIUSWUOIIAUD SSI)

yum spnpoud poddns 03 ssaubuljjim Jawnsuod
S}odJew pjJom pue ueadoin3 03} Ss920e PanuIu0)

bunayiep

ss920.4d paubisap-|jam uj Jap|os pesj-ull

UMM UBYY. JOP|OS 33.4-PES| YHM S1I943p JOMI4
9}1|-4|2ys Jabuoj| e aney pue Ayljigesap|os
191399 1gIyxa saysiuly pJeoq a3.1)-pear
a|qissod Ayjiqeljal panosdw|

jearuyd3y

7
pnpoJd ,uaaib, 10} 1aybiy aq Aew suibiew 3joid

[1es Aew s350d |esodsip pue BuipArsy

5150 Jay10

anjonul Aew Ajquissse aau4-pes| 03 builsauod
ybiy aq Aew s3s0d |enu|

J1wouod3

pes| yum

UOI1BUIWELUOD PIOAY
Jaddoa-un 63 ‘shojje
1sow yum s|qnedwod
9UO 35N ‘palIIudPI

jou s1 9dAy Jap|os 4|
pauuapl 1034103

s1 9dA} Jap|os ainsud
‘spseoq Bunedas usyp
2dAy Aojje 1o} pieoq |aqeT

9AIRJIP (SHOY) S92ueISqNS snopJezey
JO uoINPaJ 34eIP 3Y) PUB SAIAIIP (33IMW)
Juswdinba 21U0J1I3]9 pue [BI1I1IID 3)SEM 1JRIP Y}
Buipnpul ‘uonje|siba] Buiwodypos yum aduerjdwod
JUSWUOJIAUD

ay3 burnjjod pue bulalua pes| 40 sl padnpay
J1X0} $S9| 4 SIDP|OS d314-PEd

jeauswiuodinug

asealnul
Aew a1e1 uonn|ossip

ay3 se Apuanbauy

aJow sdi} uodi buuap|os
¥paYd ‘shojje un yum
syusuodwod

Jabue| yeayaid

0] Paau ay} JapISU0D
sko||e aa1-pes)

1w 0} Jamod paseasdul
pue sainyesadws} Jaybiy
10} pasu a3y} JapIsuo)

Sonssi jedijoeld

¥6.S8S 0080
aulidieH
ABidu3 pue

EBIIVER

ainyesadwal moj 40y}
syutol ajgerjas apinoid 03
211291N3 YInwisig-url asn
A3y1j1qel}a4 poob apinoud
SI9P|OS YINWISI-IA|IS-ul}
3,06 03 dn 331AI95S 404
SI9p|0S pesd)

-ul} uey) 4a33aq Jo poob
se aq ued s19p|os Jaddod
-J9A|1S-u1} JO duewJo}iad
anbiey ‘ajoN

uoI3I3|3s |eliatew
3291402 Uo spuadap
Ayiiqera laquisway

%, =,
i, g, g, e e T
iy '

i ettt
L =%

JUSWIUOJIIAUG

ay3 jdejuod aseard
uonew.iojul Isyliny 1o4

( )
adAy uap|os d1y10ads

9y} Jojjuswdinba dn e =
pa129319p 9q 0} SPIOA pue
sypeJd mojje 03 Ayisusp
JUBIDIHNS SARY SIDP|OS
994)-ped| 1ey1 910N ®
(swa|qo.d solew
Kue abesiaua jou op
A3y 1eY)) Ssiainpeinuew
juswdinba ypm ssndsiq =

SUOI}IPUOD pue
2Jn1esadwal 9IS —
Bulabe —

Buipzem —

suol}Ipuod buissadoud —
$31]|eI3WJd3Ul 92B4IdIUI —
91euysqns —

Xnjy -

Kojje -

9zIs pue adeys —

:Se UINS 510308} JO JUN0dde
aye1 ‘quiof Jendiped
e JO dduew.oad

9y} bunspisuod uaypp

Aypqensy

15eJ1U0D
pacnpai 404 JUN0Ie 0}
9Jemyjos pue yuswdinbs
(10Y) uoipadsui [eanndo
pajewolne ajeiqieny m
uaAsuN pue J3||Np
Ajybis aq Aew Asyy ba
‘syutof Jo sadueseadde
1UBJa44Ip uo sioresado
91e2Npa pue ulel]

jeondo



Sources of further
information and advice ¢

O

Envirowise

Environment and Energy Helpline
Tel: 0800 585794 www.envirowise.gov.uk
E-mail: helpline@envirowise.gov.uk

Lead-free Soldering Technology Centre (SOLDERTEC)
Kay Nimmo Tel: 01895 272406 www.lead-free.org

National Physical Laboratory (NPL)
Chris Hunt Tel: 020 8943 7027  www.npl.co.uk/npl/ei/

Surface Mount and Related Technologies (SMART) Group
Tony Gordon Tel: 01494 465217 www.smtuk.demon.co.uk/leadfree.htm

0 ETMUEL Project at the Centre for Sustainable Design (CFSD),
University of Surrey
Martin Charter  Tel: 01252 892772 www.cfsd.org.uk/nepd/etmuel/index.html

o)

Federation of Electronic Industries (FEI)
Dudley Ollis Tel: 020 7331 2054  www.fei.org.uk

Printed Circuit Interconnection Federation (PCIF)
Frank Coultard  Tel: 020 7331 2035  www.pcif.org.uk

0 IPC - Association Connecting Electronic Industries
US organisation (formerly the Institute of Interconnecting
and Packaging Electronic Circuits) www.leadfree.org

\ 711 For further informati
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Practical Environmental Advice for Business

Harwell International Business Centre | 156 Curie Avenue | Didcot | Oxfordshire | OX11 0QJ EnVIronment
E-mail: helpline@envirowise.gov.uk Internet: www.envirowise.gov.uk
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