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t he nodul e si t &) sed dissoivbGopgshfzons the adekploceat atsiosh rithy comhgiratiioioasiders xéntdiringt dr@unts of
nodul e site. Akbppeictbavepthe bibasy tivecoppar\eetectigedint and each nodul e site. Al

aver aged nodul &) stheye detednstrateo inmrevedissoiderahilily agerdsolder cerpppisitionsdaboes theplanaryT Kie-copper
aver aged fi nal evteclicgeiptrents were subtracted fromthe averaged initial

nmeasur enen®s t olt Willtbe ohyious tq fhesopliliedin dhe astiteat whileghe eampaaiion @f the gregent invepfienshas been
val ues were z?if@’r" BFoldping and rewordng sRener soatesicirgyiichpards. it in @ayally, arplicable\fe F%!deémjany

plotted on a™ COTRESER SPRRpr §d forwhish ioyeiemperatug|sgidering iy desffable or necessary.
Phot om cr ogr i]s at time zero, ‘and after 15 four reworks with vi rgin sol der
and after foldf®™&wor ks with 0.14% copper doped soI der depict the advantage

f %o
gl sgagggg abg{/ggglgq}g‘%m sﬂr‘gigur rﬂggg?%i i ﬁ:p;fgscg i zd g)gfepri % ¥:|r uq boE £§ mhtbﬁrsg .;%er

addi tion of copp&r ea&l toﬁ& [NATHISN ela¥$h9

to thgyl imt tegp %iige Pmre Than ﬁ)fcpﬁgé 6§° he éMr\ts IJaB%n@ﬂ gﬁ are wrthm
conposi ti ops sensediskind@hda¥ (it binary tin-copper 20 eut ect IcC point are
desirabl e for soldering and rework of copper and copper clad naterials for

the foll owing reasons: (a) they can beuse senpbly and rework at
sol dering tenperatures |ower than tHe. 5ol de ﬁi Eg ratures required for

sol der conpositions above the binary in ch g o ic point; (b) they
denonstrat4 i nproved fati gue i nt egr il ff é | der conpositions
above the binary tin- er eut ect i C por nt (c) they dissol ve copper
fromthe workpi é&@“ﬁf’ft&‘ 'Q?der' ug beingrif@feabl e to sol ders cont ai ni ng amount s

of copper above the binary tin-co per eutectic por nt: and édJa

denonstrate i Eg%d’mg B‘é’f aio?ﬁjz"ti 9’83" taa)f Y £orepise ‘Hcﬁ?e‘”tt Ppetini26 wi. %
bi nary tin> copp iy dyitn 0.12; "Tt "B BYi ous to those skilled
in the art tha g%#gcﬁ he conposition of the present invention has been
effective in scﬂ ng %nd reworKing copper coated circuit boards, It is

equal Iy appl iq¢ablficdnfinehQbslinb,| Jabhgit Yurl Bé1EH Leﬁel?&l%ﬂeﬁ%&ﬁaie‘d JiQJf -
whi ch | ow genpegabilig ARy R TS cicload e sch.ﬁt i i ?enma'ft:,:.
Sol der conposi t §gNelsitrohisthbE BhiRéiloh QD Sfissthe A, BRE lhd If umpﬁridnﬂ@q"te Dotierung
circuit boards Kipfrbivdbelsr KaRI@bs RUSIES I GoWCHARTN)Gn A6t BBfelch For Adhr MNE6K %Olind

copper coated anchiRPAPeL % Gégt Biddid Bntéllo@6i Zitn) iBli GRMhdHES in de ToRohdbh IBEreichéh, (Gew. %)
| ead and indium and as a dopant copper wherein the anmount of copper (by

weight) is in the range of nore than 0.02 %to less than 0.9 % and the
anounts of tin, lead and indiumare within



40° the followi ng ranges (Wt % tin 53% 055% | ead 25 %to 27 %45 °
indium 18 %to 22 %the total of tip, d indium bei ng

Sol der conposition of claim1, vvherekﬁ ot‘hﬁ%gﬁgger i's nom nal tyﬁmuﬂ!w um l”"l
54 wt. %tin/26 wt. %50 | ead/ 20 wt. % i ndium and doped with O. 1. to

0. 20 Wt. % GORBEweigRAleRBHARR o ECoohpodidh LG ERBRSRIE 1 Setio BIGHAE bordshhas 54
LW en von Lejio6idaas infilim Diils the Edppdr WBpant! TR fiurd! dido- shéhsSoromBarkdfufifosesWe amount
auf | 6sung Wedilcepper disaivde\ifts Nirgin Né! uhddbed/\bAELR I TRD Bita G6re \CBBindIR kR TEIBWIRG BN triid
und kupf er endefbodohtdh meskdrbmehts bre Qe 6 Rl 3% vidiheRillogfDhID icREE Sectionintf TheavdEb four
Zinn, Bl es waW chradédinblogive aid Sighti difrdnDtdn@ohbng tUgpirebnt aWadde i casbegroddext didwadasst.
Kupf eks/ ( al sEeciewbmpdnernwasi lejvorked o Sdsoe ifautitain e makimudl anddntO@qitedi el saeiicgelr
als 0,9 % | itegpholegydThaiseldekitbradt 8me/ eus képtriing sabble dar eauhcbompahientiamd variekbslighitly |fay eliffeont
Ber ei chen ( GewmporEht type withEh& total Isolddy] cont&@t ttime p 20 abmit G0N sepends diinal magsaroments (aéier
conposi ti on rofximumenumbemgd rarorke)l whee taken viazmataljegraphic\groisgybrctiqning within thaenoddlelsitejangd ihg
| ead/ 20 i Hdi tnt?rﬁdlfplusﬂateﬁéhpr fheles orxpiarthe madule sitp.df\l data ppigts wereaxerageg for each module
conpari son pile-plis awragert madkie sife data peipip everedpueaged, B epght moduer E{P‘h Thp averaged f'“a'
undoped, sol TRasuremanis wpze subifacted figpithy weraqunm%@ewmm 1‘? % o avpraged graqu
control rreas‘ﬁ P@'?Péhf"?@b(%q' é'h?sali’é'FPsd’FP" Wag%t’rﬁ' ‘i"l °8"‘ i"l? COPRSE lovels a“d

d after
Sorponent 0 %;% i ggeﬂjj iyl f?ar T Fi
was 1 evor ked, isﬁe ) T b f b stsqﬁp%é“méﬁec gl 1
echnol ogy. I e mas sane or eac

and varied STighy ym Q)Fpegf ok D FRAAE Bl yo%ogmowsaa &,ﬁ@{he%mrg%ﬁ.copper

cont act t boTEeuéltid &ln@ Wosirablé for @&&Jﬂﬂggand (2 of%ﬁfe”ﬁrﬁl%ﬂﬁe? c fefiald T th& ¥oiidwing
nunber” of reyebks) were taken via metall ographic cross sectioning within

the modul e sit§ tdydcanbellbel et ARSHnALEHd RBivétk QF sdidbrify BrhpbraluRS 1MWK thak Ghel &iRiering

nodul e site. Anpefaied rddQirdiltfor soéroMpydRitiord6ove Ee by Ninable teblict wint; Al |

aver aged nodul(s tsdytdemeitrate impreved falldiodnterir cdmpaled frsolComptsitiohatioveDthe bihlrg tin-

aver aged #s nalcoppeasutectopoint;s wer e subtracted fromthe averaged initial

measur enent s () thig idissaive veppehironathe wergpiete aha slow ralsl carpprable tadsokisis [comainingTdmesets of

val ues wer e ayepragdhdvesthe binagy fin-coppep ewteti¢ poift.and each of t he copper | evel s and

plotted on a '@oppedeBingtatd irnoved solderabiliypever ispidelotpesttiony aghe the binary tin-copper

Phot oni cr ogr agHectis®oit ne zero, and after 15 four reworks with virgi n sol der
and af t er % our twlhgoRdoug g *HOSB skillegtin- 1 a1 that iyl the SeMRASIEONCRS Hle resent inveltoruives e

of copper d g inTaqldering )¢l eeworking coppaiscoied cirquih beaids, {t isyqquglly aBRipablo tg soldering any

di scussed a a1 1 SOmpseR ROPRSY and Jpy Ivbich lpwderpnerAtie TpIdgTng igidesirable; ok 099esPali t h t he
addi tion of &olgper dopant and continues to drop as nore dopant is added, up
to the i FE&St ed. In sum the experinments have shown that the sol der

conposi tions, sgl, &ﬁil)t? ablS f(p } érktnre(\sglgs} 5 of Brir 'ﬁtc?r Jit Soald® ihlbiRY & pper
desirabl e fof ae?%fa .ﬁ ﬁrwgr She ok ch r ﬁﬁ&ag i
the fol l owing g et ‘gdUﬁaﬂ e e ananig s telcts,

sol derjng t errp%asdga %fsmbrg\eﬁh otobawtot B2 1 0% | oG tho @RIBGEHRSUih SSad! R WatufChrd Wthin
sol det cogposi tHeGdkowiRdANSRs (M8)Di nary tin-copper eutectic point; (b) they

dermonstrate inproved fatigue integrity conpared to sol der conp05|t|ons
above the binary tin- 25 copper [EIrect c) they dissolve copper
fromthe workpiece at a slow rate, qaréparaﬁ %;éo ders contai ni ng anmounts

Fi

-
-,

of copper above the binary tin-copq t ; and (d) they
denonstra#e i nproved sol derability %@é‘ﬁ# d%?oé%ﬂm bsi tions above the
bi nary tin-copper eutectic point. 30 It will be obvious to those skilled

in the art thafheupid iin leed 2ng jRdiyai being A0%- t he present i nvention has been
ef fective |n% soggerl n an’gefr(?vxork ng cong q(ta)r clg}%'é'glg@g:?rﬁ'g&l?é%gﬁ%{)‘gé%%w %
equal |y appl%c r r 0
whi ch Io "terrpgla q.l‘?"e °§ “Hb?'? p?{(%g%%*rtﬁﬂ &‘"‘o?’ ° ®B&ssary. Cains 35 1.
Sol der conpgsiti %%P% tabl e for ITow tenperature soldering of printed

I t

circuit boar genltan [ ng copper dissolution during soldering and rework of

copper coat ed ff ﬁig "Yoitbrb Sl Ei6nGloh Qéhlati% \effistrigdt TaMpdratiedle L.Z Kupfer-
llead and jndi ugye Qv%hr@n Blon< GHARRF Witd&rnGA i k@%@& tofy AitPPkupfetetifalten-
weight) is in gen elektromschen Bauteilen verhindert, umfassend Zinn, Blei und Indium und als eine Dotierung
Kupfer, wobei der Anteil des Kupfers (als Gewichtsantsil) in dem Bereich von mehr als 0,02 % und
weniger als 0,9 % liegt und die Anteile von Zinn, Blei und Indium in den folgenden Bereichen (Gew. %)
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t he ran'ge of nore than 0.02 %to less than 0.9 % and the anounts of tin,
| ead and indiumare within 40 ttﬁ,&&l’dwé\g ranges (Wt 9% tn

53% 055% | ead 25 %to 27 %45 : w
18 %to 22 % the total of tin, |lead and indium being 100 Sol der _
conposition Qfgent @i M1, wherein the solder is nomnally cmﬂ#/m/y ML,
%tin/26 wt. %950 | ead/ 20 wt. % indium and doped with ©. 127 /m/ml
% copper. PatentansprUche 1. Lot Zugammgn sip1e Py ei gnet zum LUteff von s
Lei terpl atten bei niedriger Terrpqrgg:hr E@eﬁgi ¢, Kupfer- 55 auf | 6sung
W hrend ddles LM ens und der W eder nmmégge@/ higtod ‘ef beschi chteten und

kupt ekent hal t en- den el ektroni sch ki ndert, unfassend Zinn,
Blei und Indiumund als eine Dotierung Kupfer, wobei der Anteil des Kupfers
(al s Gewi cht swoReisie Gespmimgage, v £iad. Bloi Wngindjrht00 &4 ketBgto2 o und weniger als 0,9
%liegt und die Anteile von Zinn, Blei und Indiumin den faql %eng;en . .

Ber ei chdf @cdfizusgmmensetzungnash Apsgrugly; 3, wobei 4a§getrﬂ° |, g4 Gew.cs Zign(ap Gewo%ofleiig) o
25 % bi's 27% %% 'ngjym umigtang,mit 0.32)big 0.20, Bey% [yyeler @8t - renge von Zinn, Blei .
und I ndium_100 % betrigt. 10 2. Lotzusammensetzung nach Anspruch 1, wobei
das Lot nomrYroPflea¥MScew. 9% Zinn/ 26 Gew. % Bl ei/20 Gew. % I ndi um unfaBt und

mt 0,12 bis soudlr Ahd B8 1o Rl ehnhes $OLRGSS
26 Ply fq Q%C@mé ﬁcg% ﬁ%&ﬁ, d 5;%; &Ldag?ﬁ,ﬂl@ ﬂ,iﬁﬁ%ﬁr{énﬂé whes

de soudure a ks pdlP Bhpachor OGO S50 o BTP Barfbith €S
de cartes a Glahtddl doetbubhbs! il Sorfobks niqﬁém%h@srdfj Rividl G TOntbHaht Q) civio A ibaks ©
au cours du SPHRGE pRinbRR dindkf, BEde! dufre MR gerf Be EHaGs! GBRIedhbNa SRS OF BilNre

el ect r oni quesepsurisRagett folds)\e€coMprise QR LaINdins®,02% Lt ¥d Plus G:0% 36Bs @ndlisddnibtairle
pl onf etz d’ i NElénkknat imdlumEBnt@uknptises QASTIBE pIagee Blivafies @A Pagdntagtaducpolaguel | a
teneur en cuivre (en pourcentage du poids) est conprise entre au noins
0,02% at au plus 0,9% et |es taneyr o EE@);Q!;S pl onb et indi um sont
conpri ses dans | es plages suivantgs Se&h P e du poids): Miin 53%
A 55% pl onb 25% & 27% i ndi um S?aa ZZ%iéégﬁé otal etain, plonb plus
i ndium @ant egal a 100% 2. Conpds4—eae—seudt+e—a |'6tain selon |la :
revendi cation 1, dans |oquel |a soudure est normal enent 90 conposee de
54% d' 6t ai n /e ¢ gtga. Aiambras/indivodtant ¢93kd 109%en pour cent age du poi ds, et dop~e

avec 0,12 a 0,20% de cuive en, pourcentage du poids. 35 40 45 50 55 6
2. Composé de soudure & I'étain selon la revendication 1, dans lequel la soudure est normalement

80 composée do 54% d'étain / 26% de plomb / 20% d'indium en pourcentage du poids, et dopée avec
0,12 & 0,20% de cuivre en pourcentage du poids.
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