“EP 0 30v 888.B1 Destription The present invention relates to a sol der
-precipitating conposi tion suitable for soldering el ectroni ¢ conmponents and
a method of precipitating a solgdessdsgdg9 the sane. 5 A surface
_mounting technol ogy for. el ectronic components has been widely enployed in
“order to manufacture light, thin, and conpact el ectronic devices. According
t o t hi pedciptiomol ogy, a sol der creamis applied to a pad of a printed circuit
- boakd, and each el ectronic conponent is placed thereon. The circuit board
W t h t he Ted embanb inventioro mitaseintassdidsr plecipiating! compositieh | soieble Lfomseiderirgoelenrbriic t he
sol der camperenis andhe methgd of pledipitstingya solider bycusilg thefsamdie el ect roni ¢ conponents to

~ t he Spads Aosurfageempynting: teghnology: fer telepipmmicdcompenents hag\ bees widely emplaypduis exdler fp t hi s
-t echnoMatyjaciuee lighte thiy ard epynpagt oleatrasic rigvieessircarding 49 thisyioghpRirgyr a §der AU in a
hi gh- b&P 'qdn:gﬁ fﬂi‘ 2 printerbgircuishpard, and %CW’P@"P@? °‘§‘ﬂﬂ° 'stpéfc grpgn. dhe circuit

pr edet 48 "9|°1§6¥5%‘l°t mpgnepts ds 8 ‘Feﬂé? ac'P "‘?—Fe §?' °E‘1*1'?—3 baeber

lactroni

cream |'d°”E Ifa ‘E 8 W{m F g E@JI 'g'g: ? ugﬁ)’hu% 0.6

oi Of t en | Pl to part CI’ gl

becaus% ? 2%0 '?é% he solgterajpealrna 8 ﬁ hed 8 rma gin? vm a e 9 66 hr Oth

the soingen weost st 5‘; fé’

e e ety foonet o. bt A canng{ & o é0| ve

the é‘bﬁéﬁﬁ o4 RlgheF iflegrafibn Mbikity bitel %frcdnt§ propose erein tin or

bonded t ¢ &ddiRd e 1Y atoWdTErbBISM, %ﬁ@Hﬁﬁuc IdoF &r Reherdin TR oRlead 8 rnswa@&;a I s

el i m nakigel otidastichadict SiGosindaddl RétR ichAgoRerd isSlml@bd (pbA RERRP® phabRi a solder

Appl i c@hgandse NatentOippiicaibhNo. 61370084 SHowelar, i bIdGH to indrobsdCtheeMatal doment ik algatioNnt ent ,

t.hi s Oosdy@Nisprépated @lchi that PéstDia lcortreried Aiito talmedleid” arFurfaric addudi e Gitioauite iarndaodylieTal ei C
a1 madid, endathd ac fead B introduced Wae the cadotytio gdid. Thétefore agniluthility aufi thet resultant olgerde | S

i nt r odsstdediniorganic séhentsay Prox Yoi this seesad it Fiuiicalf roentroktbé visriosifytof the orgeiesaldes ul t ant

or gani anddobpibbyrit to g wiring aniprapaiter). vent s is poor. For this reason, it is :

di ffi cul {The grasenhtinvention tyas \cortied | in \rorsideratinn ¢fr e rebeve sripkims elrite convargigna it to

a wi ri Rehnisiess apshiras g s otipe Pfé!!%% NeW19RI49E PrOPIPIAERY cOmReSHiPY exitable, fog SeldariBr at i on

of ehefMepliemgpoBmafien ofra sofder PyeR, &1da BRKd ?'éE?ﬂW‘%fﬂ%@ soldprbyhuping e sqider oy j ect

to proB’P%ta'é{‘gr?@'\'/!P%?@P'Her reC| itatin corrpos t| on sw t abl e for sol dering 25
fine E Rjcatigy }20 7 PIEANS, g? 4ting a
sol der g gnlzomza |on Ie e iﬁ“ CE l §l§r°PZ Osﬁ ot aeltqus’eimmersg)zf n
Japapeis rE%& 8 .oﬁawna@ t;} a'£ 1 ed 05

clrﬂ ofthe .
an organi € aCI C as I’OSInIC acid is

d' 550' VeGI?hé re@en‘? ilBitfon %ﬁdz&ﬁgtphﬁﬁnﬂnon RAYRLIERSAy 2 Witk JudB Mo iRM4ldNIed i gher
i oni Za&hé?éhcla Q& ribdd dbBvel WRle hoiftalifEhFhetdt POvdet halingteb hibtestTBritionSigVel of e
| Mer s petaks Rodsi@tingGne Sdider lafiod i mb@d Wit 8Balt BotwiBh Ho rBRAINAG inbthil I GnetdRei.elRhpl sal t
can gé heeriRetdl 61Cthe kdidth Qiby ORbving) 8- I6weF ToRigdtion fevdl iain itiMétal QRwdER 4kl .a chexyis esent
I Nnvent bdd) AidrativelC s mdtaPEbRASHWRIRD & roDdonflituliny thé Soldet @Iy B iRl aith 8 st betwebriitRe
i Oni zambial chratiteting diiel obrealoyeand asaarbiokyiiel adid) Theresulibit enbayde Biabplied kd &/ portionwks al

owder pintedicitgpittbhad,whiph dssdubjbaeti 12 adldating. [The/mixtumfis bdatad ted prbdetepainest terhperatung t he
s der (el ledgmpegatune Rz avineliting oistadfttheperidag cthe istider rallayes mrenigitatedt arid syideringtisll s

. @0 paviprBR. Thetrirshanismt of Isejdes precinitatienck detrclagified oyt maybe argureed ag@ipws. drmesaht | on

| evel galfh acaboyiia 2id is SarpEWYsed fripraduse, freR gl ienspandhesafong prg Aippsiesed to e et al
powder MR Md?@“?‘ﬂitd“& 8’h§’t 'P't'iﬂ'?"ri o} ditferange tharebeiwgep ang e pregipitptadias 3 raptal anrt

bet vveeHl"ls “%ﬂ ’%et ¢ : lt ‘ﬁ'@" G‘F"B’él’“ QPF ‘5‘]’?131“‘8 p(?&‘PW?W"]‘% 030% d. The
resyl 'lt)éﬁtm ?g ‘E wherhaéc?ﬁ'e?g" ont A Eﬁ'r ] ctmeg Ci r ) aar”gy whi ch
i s S ln r%:;é non- a lOﬂ (X n metal le] long.r nn%:[g c:rcuut der h
temperg gﬂ oSHvbly .t.g oL O Rl b/ mfe .tat %g the
sol der é’ asma ..m%ﬂ , gqn.arapa %ha ni sm
of sol ecQa ol B l&rﬁ!g& N q al <Biley orBa, ﬁng:\,s %wge erap$ec

et gb  S@hdosifidn o@th@ Bfe?é?ﬁ(W/dnﬁbn%b uhPro HEVe A BRIt Joﬂelﬁﬁlﬂfvi%?%e gafgngEL al ' Ons
and t hesernb @bider PreRiphdiiAd) Sdnfosifsl df thel iGsemtBivBhioR AX IS terOSofibrailityl s fihdd paliBrms

I oNni Zatha®that ¢t Wl cosliehtiofdl SdldeR clobif beats \WE BB a1 tHlat AlcRerflédE fladtioh adcBrE o theanetgkt al on
t he supdwaieesutfbcet Upen haatie] angraiery adth® suffaca stelrah bé tiainfained iR aAIRL dompositidh of e sane
time, plesenpineniigpi Tiet aidantagé af the) campogtioarod thetriveraicn Bratto mius ®thafack that deinstdl at ed
as as spdvdier cantehtoiy thelépmpositioA®E e diresgnttimyerttion samiget $vartier tdncthet af the rvpmventionabn  of

t he pr scldentreamyasmill lepndsseribeghil axanaplesef the praderd invenjion, A thal ithegmebilityaof theaebtabor t | on
(e.g., 9ainpeen thepfare broinerpased- I thet deeveptiona tseider cdrqapnthe solderr gtaiemere icansiderabled, t he
solder is selectively precipitated on only the pad portion. This selective
sol der precipitation was successfully performed by a conposition of the
present invention in a mcropattern o»f which had previously been subjected
to the formation of bridges with the conventional solder cream Nanely, the
sol der precipitating



50 conposition of t he present invention was found to have an excell ent
sol derabiJdity for fine patterns. The sol der precipitating conposition of
the-present invention has betterspglgéeraggbtﬂty for fine patterns than that
of the conventional solder cream becatuse of the fact that a chenical
reacti on occurs on the netal powder surface upon heating and a very active
sur f ace densatapd erasiniply metied by heat dThéreforbite saldsp DBt i ho Mbn-bdtehoRioR EBkcentrated
i nvieat i on heTHee pertiundue degenlyod sutfire tensiap ofshd ieited Sdider.'Weheh heeistancd betviserthé Paddue t O
t he factis Raaw: byigges tasd i bedgmegtherdestwesant ent i n the conposition of the
present i nU¥ninyesPencesn heemerawdilly indarsiend framathe ddllovihg detailed aiadcription lwhero kati@r in
creanf &8N 'qn“ﬁgthﬂég‘i?F‘P%tﬂgF'ﬁW@&%M"@ of the present invention, and that
* the rmobi | F g gf’ %312 s?FB?"&! . aﬁ"HS'“'EQaPF"tPF?ér"ew'@?fea Pethochef reeeiplialing B soltdreot the |

conventlo enas Eﬁ’l"t Hg' 81‘%‘@@'9 foRic fAMREPRMtS onsi derabl y 2 EP 0 307
888 Bl de @5'%30‘3 5 01 t' ‘QH‘P“ '%‘é‘t"%ﬁd@'éer 3leyethe gelgkwhighdztat ed
in -

()

' (& Rsald londyrind e telrdra
o f aces Ry Q,ﬂ—Pﬁyd To e pr lp % an| tmﬁ §S higfptobays i s
narrow, chfsisd @ERmaileN

or e er ebe °\r/\"/'e%ﬁa" aﬁttl"sa"ﬁgﬁe Ae 'hthé'rme S or e

fully Undefhatsﬁ’lpﬁbt;lﬁe‘arﬂytéﬂﬁsﬂ{uﬁ’ftgl IR(WOB&! HGh LI ol AR GE %‘r i‘%lée ovlver} 5
conj unc tdniatiolMeldl int thé sider SIP Bshidondhtsthay MoRBIR a shi b hav 6 et
Sect i1enal the sAwB aidy [RbApdnbrile) FEIEXBMSS, o 1BadWbAtSFinPsait el 9 bk hcpaE rﬁilb Rl dd 2
sol der odrbdxiiete ol both WaRidné &) iti shouRiid! o HaPthb BEcardbARS hddGunist R iftabicgNi C
conponent precipifation ofitheebigker t-0 be precipitated in the present invention is a
tin-1ead Sibdederpidciplating Exenpostionlof iV ipRSerit SvénBorO&in Bb RFithbd HioQThads b didwdl RgeN

t ons ofsaltabemwoexgrquwcacm @nd @ mbal aviag & Blvér ibrizaliod adtel aid) Beidg Rcided ad ore@valer 10
consi2at goldsr alioy gomponenss is dissbiyed in@ shivenp Teen, p pévaksied aintahhaving 6 higher ionidatio® Rée!
sol der a1 baing in¢ledegias phe ot shiderraioyt conpenentshantli 4 viscosity vsitabltizen \ackr ariged tathe s Of
‘the car 84 1‘t| rpixige; When afragtalysalt obp tcarhexlict aaid israd liquisia @, meital chowdiee ane taaiscpsttywder
consi st 212 Ag; 39Hed tniresliuid meplaselidel ApareLd Peste. UEhisnppsteyikle sejéan recipiiingf t he
car boxy ?"b°°%lt9"cfa'i}\l’t Hs f‘?’ré?’&?" Rating,oF supPlied\i 2 Seidarng eartiop Ry i digeanserier thadkese| der
al | oy’ c ra"ﬁ?"ierrfﬁ £ofvpntignalsplder gfeamy et a|  havi nq a higher ionization
| evel E e rfnos o; FtB °¥f tﬁ FRider precipitating campasition, vayi '%sa.'ﬂ 2ecgfdance it g

sal t of a:g tﬁ% pr?‘?affdsl %%M‘E%f'% ta 'P;;;%B?\'ft%q F‘i‘i’ eb%l‘ h
| ead a
i nf | g ns&s.ea:tt%ﬁa%aaﬁv &f%'sat'to e;g"%j? °Wd:iﬁ"d : ik ok

mp SI on a%cordm %?
~ CONPOSi prosdt Mbentidheis REBAFTRE shéhvtﬁa Brbf %fan s of' ows.
A salt mefneahitaRodn HI®EY Isigheriy: d and ta? OVVer ' on

| evel and being included as one of the 20 solder aIon conponents |s

di ssol vegmsn= apBel+vpis Then a powder of .a netal having a higher

I oni 2ation | evel and being-included as one of the solder alloy conponents
and a vwmopsity stabilizer are added to the resultant nixture. Wien a netal
sal t of aAscar Ipensyi veightdf cheiesS of d solger alloy. ta baplepdredyonwder and a vi scosity

gt abili z P ar eahyerpightof imetal P pidos sdideedlioy todalptepsred, pr epare a paste. This
paste | i KMds: so|a@evcwa@t¢fm%§| ng conposition can be used for screen printing

'Ih b‘?"}?&'ﬁortlon by a di spenser or the like in 25 the
sarre Wg 1 i 9 ‘f"l?n’aq'es'éeéI°6'§P°“B'Ptéaé.'m°a'lﬂp°rm°iimiaf61 atitheeond gfa t o

t he rrete'gft’e °" e A thE éB‘?"tda't iFAlg @ EBRBoYeN Heeldpnof a$2linpslead

accor dag 1 c a'sV:e ‘{itg %Q?Vé er f’?ddg } g gzt 8 mi dlsﬁ%th‘l‘tﬁ‘%g'%’f BpaPpight of Sj nce
the fr eer,rp a durln eci tatlon of the
b “fﬂtﬁ*m bl °W“§ i ] "éftea i O
met al |t"F;etTn r b e )}5 thé'% L%ﬁofcﬁ?&a(ip o:ieﬁl beo “:E by :F:%gf Salt

to the mahap &&Wﬁiﬁgd bﬁ tﬁJ‘@qLﬁ%n 8, M6 SHehtgt @tlht%pﬁgmﬁ' ég sﬁtﬁ
the pr esaydssésity @dthd eMtent; ShefbBy RlisRuptiAg thdUsdetidn Ben litdthd Snddht Mo ow
powder tbé saitet keving’a desire@écgipbnontratdf caneliak pacip@iddai ned in the salt i 5 9' ven
by: W/ W6 When\pfinAsadtsolder ibprecipkaleld od be.g\eeiineplatddSportion, B dldledi 2186 ceHiributes ol al S
of a scdublstitution rearyiort Thelnsforg tigsamiont,of tin powder can be made lower than the amount of metal P in

the desired ratic described above.

55 There are three methods of mlxmg a metal powder with a metal salt of a carboxylic acid. These
methods will be explained takmg the preparation of a tin-lead solder for ‘example. According to the first
method, while a lead carboxylate is being heated to its melting point or more a tin powder is mixed
therewith. According to the second method while a lead carboxylate Is dissolved in an appropriate solvent,
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25 Zn-Sn- P and I n:Sn-Pb. systens are possible. Since the ionization
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K. K Wathud @is@iving IR isqiétontsCARS: BG mitfutob,thd MRuR Wi HaRRilly\EdoRd @ScriCnadin ptWdeh t he
met hesl wis @ided ithetsto lahd theh e Balital® rmixagre avas! ikRedédd ot BE mMiu@SECTHe pastedikd salder | S
app! i edprbanitaitnggompdsitens2bEanipden i vy 8aE11ad ETH) Slawh i Tabl20renirepardd@embrdingrtd i on 5
with titispleitiodng 6 of el.ectronic conponent 4 is brought into contact wth
U por t i bepdaphithehate has adiquid P'nge @ roophieberitere,| and a sevgniores petiaddeddherdte.cui t boar d

as shown in Fig.
40
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1. :C'orrp‘ositv'i on 7 obtained by mxing a tin powder into a | ead salt of
rosinic.acid is applied to the contact portion, as shown in Fig. 2. The
portion’of interest is heated EfoBo£8sdPRE ate sol der 8 as a fillet, as shown

.in Fig. 3, thereby soldering pad portion 2 with |ead portion 5. 30 The
application of a paste-like solder precipitating conposition to sol der
precipitation will be described belTene2A | ead carboxyl ate, a solvent, a

gelNLi ng agent (a viscosity stabilizer) were charged in a mxer having an

interdal volune of 4 [err], and the ,&jpr@,zv‘@é:;r [ €E1d DEﬂsiréﬂ?- ElQ
rnxtur%hja»«—%dq-e»—'@—m—mz*;, Rusi-eH-g-5-o4 g fents.
Af ter (8289ni nut ¢Lead ARRia{PRSA®L was nat §rPal |y dooldd td [elr] fa tiln pdwder 35
was ag MO)thﬁE(EL&d Nagtthehdiepoohe) r esul fant| esjt ur ¢ wa$ sgnpadedsd qr 3

L £

m nutdgs. The P =1 "“‘fe( o oSt prectP t-at o~ \,ﬁ)uhuor ;617‘53?41 = IIIJ: s 11 to

18 (E11 to H (& prepar ccotdin thils n#t hod.

Lqu rapht hena Eolimrze:j LeadBosiaty (Rbsio%n| r opm tlenpdrast fire, [ and a Jodovgnt was

not " ag !{'S_SO—SS_T P3P 7 98 1 Tapre P E4t 1?.14 E13

E14 EE ]_6 5 Lead. 23 cgtate (Ph 04

25 Carlboxyl at e$Squelaee Napht henate (Pb P4% 21 5p 26 48

59 Leg lﬁhs&a nay Buster Wax ©'79 2 1| 29 1] 2] 1| 2302

Poly Le T" Res+reat-e—R—1+099— — 6% 40
~ Sol vertStab"'ze" But F¥™ 885 t ol 19 |14 | oy 78 15 125 9
- Squal ¢mia Powder 30 |30 |20 | 18138 |60 [24 | 7 26

Vi scodi o CoSter WX ' 2 ] 2 = y 1

2 }%M/ﬁjahu i zer Gum Rosin - 19 14

Y7 2 25 Tin Powder 30 30

20 15 Thessammp@t!'ons wate testoqt fgr (Yt printingoRyopRMiesT seldasbilies foo §ia: bageras. \seldesing est ed

for t RepPertissy gt Gleeg E?g igsj asthe fpllewingr Manpr Accemmgicially pusilabletsoldpraeams §F der i ng
: prope!”“t"F'@'é1 @ﬂtjweraea d inghe,778¥(M38%8r- i n the fol | owi ng manner. A

‘conmercia avai | abl e sol der cream as control 11 (Cll) was also tested in

thé’sséﬁ’k 'rt'aqv]ﬁar’e o5 (1) Pri ntr ng Property The above corrpositions wer e

conti nucwleaov corrrt'te us n rm ! s o m?t R havr ng

o R R e S R e

" €O §iﬁ”‘on9erelte Qaé'}t?&a. et%rlﬁea Jll%h I? oi ' ne
i Sgoaitons s i ebw rrh.re nc@b)% e
di scom,gg“,rgags,@g o n{e £s.1S r present he presence of |ne

di sconnec- trons or bri dges S represent ed by X. (2) SoI derability for Fine
Pat t e{apSoiddrability for Hi® Afiérhe- | | ke sol der precipitating conpositions were
applied to printed circuit boards each prepared by patterning a gl ass epoxy
boasd WiThé pasteciimp pider pietipitatiig dolposRionstvel dppkbd aSprinte@ citcult bodd¥ datH wéparbABy ( Tape
Aut onpitecinBanglass gpogasoardesitht afepe Uing fat the asma piithpdsathe N.g5-tnhepitcie TAB t(Taps
pat t e AutomatéchBdniding) cBhrigs fapd AiBerClemipand platiayt the vesulantt pftgyo with tin. yThis, TAB compd- he

r dgentsAWére templae@ril dizedden the beardise After ghep boapds [verer heated ton @ 220&C thotr pld@ fam1fut es,

t ey winuies.t hesh whramthens isinqsged anti ecdpgead 0 rehipiethen derh@th mingtes, SDereliyneltaining thper eby
obt*ai ﬁ\{ahrgtrop fpaards. These boards were observed with a microscope at a magnification of 100X to check for

bridgés between the 0.15-mm pitch TAB outer leads. The absence of bridges is represented by o, and the
presence of bridges is represented by x.

(3) Soldering Property

All TAB outer lead pins (300 pins) of each evaluation board were checked to determine whether they
were soldered to the printed circuit board. A sample having all the pins soldered to the board is represented
by 0, and a sample having some pins which are not soldered to the boards is represented by x.

s0 (4) Cleaning Property

The evaluation boards were also, to determine the presence or absence of a residue thereon. The
absence of a residue is represented by o, and the presence of a residue is slightly represented by A.
These evaluation results and the compositions of the precipitated solder alloys are summarized in Table
s 3.



-.stabilizer

40 eval uati.on: boards. These boards were observed with a microscope at a
-magni fication of 100X to check for bridges between the 0.15-nm pitch TAB
outer | eads. The absence of bric?e?mhs dedPf esented by o, and the presence
.of bridges is represented by Xx. ?gerl ng Property 45 All TAB outer
~lead pins (300 pins) of each evaluation board were checked to determ ne

. whet her they were soldered to the pritadleesl circuit board. A sanple having

al N.the pins soldered to the board is represented by o, and a sanpl e having

sone pi fS which are not sold TOE[F qr P £ ) (4)
RN ST OET2F e197 B | 16 JPERCF Ei7] B% [ orP
pr esencp PintingiBeeaiye of a rlesi flu® tlhe? epn® Theo absénde ©f| aor ¢sidufe Ps

I

: represewgggergb}{.tporm¢a&m pregencq of h roe<| dgie |% Ighitly fepy gsent ¢d by
A- Thes., CVC{I LTC{L I U'll I UOUI I. O aLIU |9 N A3 UU 'I]UUOI L_I UII he rCL’I |JIT 19 ~£O| der

" alloys hPEdetngBtEng®eq i n fabl b $503.° | BPlo 30F 888 B [TaBlé P Ehi1° |E12
E13 ~ Ef GeaniigiopertEl6 EJ7 |EBS| &L » | &r|nwifg Prpperfy o | a
)

10

o 0 Freciﬂita% SolderAlloy |®n | e2°| 63 |62 | 64 | 73 3" Pr

Fine Pajter 0 0 =4 6= | =0 — =0 — 10— | —X

Sol der i h§ompasitiergwite) Pb | 38 037 38 36 p27 (0,2 47 ¢ 46 | ¢7 o]
.0 0 10 Ueaning Property 0 0 0

-0 15O Accordihg to the t65t resulfd, b SSideP E;eéblﬁ g%hﬂ@d’ltloﬁd &f% pre28nt invBrdion werB%ound 62

- 64 78 have @9 excelleﬁasolderaﬁﬁhy for 3 e c propertles as corﬁ’&hred vith the 37

38 3éonventiohdl solderkfeam (c(ﬁﬂol 11). 46 37 15 ACCOI’ di ng to t he test

resul ts, trhe degéedérr sap lof 6dchipaaé-iks GolaPeipititing RemprsitibrNer thy presint invehticdNipo®N

were f oprmthg andnbesatingato ldgic Bimparatures elasl @xamiieli thyoried rto felimieat atdging s tieensbideet t er

. Seane ngregitigrdompssitias aClghpampalaturbs, thet higing: oina povdeosieh as @l aleming Isieangef, ®ont r ol
11) . Thehidegberepamderde gach fcorepositionpeasttaken infoecoasidechion. Povayerpihe arixingcpf calinipssdn t | on

of the gacksompositioy et ifeind dpoe more pfacting. Serdeamaled the spiderhiredipitetisgromaesitioes  was

' ex ani neepnsisting ot 4ff witkoof deap vanitheeates @B @ftaly 181wt febcastor ey 120wl efcdupi resin: it he)

onposi V%o paf eallulpseqpndt By wien pf iincrowdered # ‘5@0 of 120 milligeieps & 78HC a'§° 8a99ing

' 'aI umzﬁa°°°§’ﬁdl“t',*5‘ °mp‘3ﬁt'°W’?Y‘i"é"h8’aFHEﬁ1h \ghte 91 each Gonp osition was.taken
“into conS| he ?—Bl;% %s has e d‘iﬁ’"b Ia?qé( ‘?-P'qeh 'é%l'ﬂﬁt' BXftion o

. was fou ere '"%B?tte ea E}: K ;ggn

! _'-corrp05| g ‘531 P%éﬁefenc{l’rb /ar(t!iI ﬁ(ﬂ]rt‘ﬁ th% n n3| tnes? el W?l%%( (C))/f 0 of

- castq

tin pom%ﬁmhad a viscosity of 120 mII|on cps at 25 .C. No saggl ng 25
- occurregaphd h this conposition, even when it was heated to 220 C
~According to the present invention, as has been described above, a sol der
preci pi iatAmepgmaﬁnblc&npmmmbm an excellent solderability for fine

pattegns cana BEwdePéfal dtdl havirigNRENigHas .aheﬁba 168l 2fRRg MO OsrisiititMy adbibiéey \afioy to
el ect roni meprsppedand s having very small |ead pitches to be surface-nounted

. on a print eda editrbatwebn Hexttoflylic bikbar@irods SMrhoré revhaining cetals ofthe sdidet allby.t 0 t he hi gh

. integration density and conpactness of the electronic 30 equipnent. Cains

- I A soRdex cqmpesiiiqpi dcecrdinggto el .sfutttied pontruising & $olyegt an@ viscosity stabiligepwhigheare of a
et al« havimigedivith s#id povsler and Grid 93tte pAPFe/REst®anpng nmetal s constituting a

sol der aIon to be prepared; and a salt between a carboxylic acid and one

- or nore3r &hi ing 19, flaim fusthar gemprising %Y's""é‘ty gakilig iMhereiA st s ng to
- cI aim1, fﬁJ}qP'HQPasE-(?H‘E)FaI"%‘PWder sadal, apd Saé?r?’éfc ity ptahiigen 4] mikediB PIePYR A PRI ch ar e

| sal d alt to
comty it B L ol e R SRRy T

er el
Ap/As + Mp/Ms

50 whers,
As: parts by weight of metal S of the solder alloy to be prepared,
Ap: parts by weight of metal P of the solder alloy to be prepared,
Ms: atomic weight of metal S
Mp: atomic weight of metal P
55 .

5. A composition according to claim 1, further comprising a sag preventing agent.

6. A composition according to claim 5, characterized in that the sag preventing agent contains cellulose.
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~a liquid ph'ase' and said powder, said. 'sal't and said VW ’
are nixed to prepare a paste. 45_ 4. conposi tion accom‘lﬂﬂto claim1l,

characterized in that ratio of V\EPQWP"W - the powder "Lu!“mm"lght

‘W of netal S.contained the salt, i.e., W/W, is equal

Ap/ As + Mo/ Ms. 50 where, As: part.geRy weight of metal S of the’sofder
al l:-oy to be prepared Ap: - parts by wer ght of metal P.of the solder alloy .
to be prepar nrl at-ola-c—AB| nh of neta /h' al-om-c. A lﬂhf of met al
P 55 5. |A corrposr tion accordi rgEﬂo EH1Ai|nF1B, fﬁ]f’rt hEs c &1 i Bi7n EA8 4 agtt
prevent il ipgntfAg PRpery®. A CONPOSITI PN agccrd}g ng Lo fcl@im 3, jcharlchefrzed in
that the H : H—teortp-rsteep-ese—+ =P—0—30-+8 _
Tabl e 3 éf@efab"@m‘""ﬂ%emgm €16 © F16° |EP7| ¥1B © €11°5 © Prihtng
Propert Y Soldering Strength 0 Oo oQq o @ 00f o | ® 00| o0 | O

o0 Sol det For—Frme—PFattdrm 0 V) o) o

o 10 O&Jeam"‘l(e"g?ﬁﬂaerr ng reqgth ° K o] %} ° |9o° 8

0 Precipitated Solder Alloy pSIClle@di NG3Priop2riyes | 73 | 86 3 | 64 | 6D :
o0 o o 9 = 0| ~ 0 BLeLrpryated —IW_ B $h] 62
63 61 C°m':§;s?f'°" (Wt"‘?g agl 7P Rﬂ? ¥, ?é gh an?\-}:L ﬁgn (%o Pb
38 37 38 36 47 46 37 15 Accor di ng to the

t est 1 esulAcsordinghie tBQ)ieﬁé’Psub? é@rsR;#@raﬂrchgatpe AYTERORitiang 9k the presenbinyAnianayere found
i nventi @mhqxerag exenllend sgléerep&n&yefo sepatiems anft bester eleaningproperjest @y comparad itk ther ns
and bet cevertipnalsoldq pcr ﬁ%‘?"?ﬁ as conpared with the conventional sol der

cream ( CQn ?(?Pgriei I‘Pﬁ ik °§d§b "BeiPitating °°5'3§§'ti9" 1°f E'@ péﬁ?’ﬁé’fvent"’" upon
pLegi pefaﬂ‘ées '"‘?‘11 1 ¢l thar‘F

ider :
Pﬁgt !sol Z\ggp' Q'a:: mﬁg m. ?ﬁf%c:rgn oesr :ﬁﬁfg%s%f?;i d rﬁ: eof?na ﬁwﬂiﬁ)w ver eL:mrxmg of IC$ ?a% ng of -

o% g ng
of a po girstmgg'ﬁ @E«v 90 fokin! 11.58ach
conposi H‘P%f lose2 %1 28.7 Pﬁéb F" A Dis We&errzo il J&é{ B COlno Gabdind! 0Se
in eagh O&Qm&ttﬁré)&mh %radwreﬂ itRfas RN t£odoeEl | ve. For “exanple, the sol der
preci p' t At ABGaifP BPRS ek inveIsH, 35 hadbdah dé&rx@edVﬁbJOeOE sbI8R ProdPRIEhd shiHoSiidnPD
24% ," 1 wRichVhdé 4 ex6cert @bdeAGNity 18rind pételhsQfan B4l BbiEIRS Bincelthe BooVé YoIddk caitlobittn0S €,
and 26. Ziows Yebtfonici ddmPEnsaie maddvery SrhaiOedil fitthed fto b& Gurilicd-mb@bdCdaSa printddedirbdit NO
saggi NQ bdded, AeCptéserttinubhtiol chitlittites @3TIAG igh lirfebratitry Gdmsiy B cbrhpdomessive Heatbetranic] er I |
Accorsli eguign@nt he present invention, as has been described above, a sol der
precipitating conposition which has an excellent sol derability for fine
patt er nClabasi be obtai ned. Since the above sol der conposition allows
el ectroni c conponents having very small |ead pitches to be surface- npunted
on a prilnt&eelder pregipitatingcamgositiomeomprigiagant i nvention contributes to the high
i ntegfati on d@pwder pf Qaﬁﬂ‘a'd'@\’rﬁﬂa@? highest igfizafigndevs| E‘E‘tﬂgcﬂ?ﬂa@ coustiting p??@'ﬁr alloy 03 s
1. A sol dee pserstediand at i ngj nposi ti on conpri si ng: powder of a
netal havi ngatsﬂbbeﬁ'fegﬁé§?' ‘?xtﬁ'ﬁlaﬁ‘ataf‘%??el%(?@ﬂe "SRRG "Fﬁ?t‘sa‘fféheéﬁ'ﬂ%’ta"‘lyutl ng a

|1 oy t t bet b d -
ooy o r;’;?;ﬁ? i ieds i g:ar%i‘cpmansﬁa?fs% o g et o ceB g o
f | Wl er an

clainfi, rsi gsa'gsaéto R?reaﬁcf a viscosity stabilizer which are

40 51 X2 orfhobillonSRL iR YRIm ANGHnSAlofhofidtla Jidkodt) SBAS:, Sndi@ilef sai saffth
conposi t [ OQHQ%%HSD)%SQ 48 sk sdrggsmd@rmgéré-sal?? 5@5690939{?@%%%“99 Fhixéd &%Pé:‘artez pa:te =

stabili. zer wherein sald

45 4. A composition according to claim 1, characterized in that ratio of weight Wp of the powder of metal P
to weight Ws of metal S contained the salt, i.e., Wp/Ws, is equal to or smaller than:

Ap/As + Mp/Ms

. 80 where, : .
As: parts by weight of metal S of the solder alloy to be prepared,
Ap: parts by weight of metal P of the solder alloy to be prepared,
Ms:  atomic weight of metal S
"Mp:  atomic weight of metal P
585
*  B. A composition according to claim 1, further comprising a sag preventing agent.

6. A composition according to claim 5, characterized in that the sag preventing agent contains cellulose.
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| -a' i i:]uid phése, and said powder, said salt, and sai d—vrstvm‘ry—sﬁfbrh—zer

are mixed to prepare a paste. 45 4. Acorrp05|t|ona
characterized in that ratio of EP9ighigey\B10f the powd m“ lﬂﬁ“‘ﬂ r |ght
W of nmetal S contained the salt, i.e., W/ W, is eq han:

- Ap/As + Mp/Ms 50 where, As: —parts by weight of netal S of the sol der

~al | oy 7t oA lselden prspipitabing composition pamarisingdy wei ght of netal P of . the sol der all oy

- to\he pr epdmrender pia metalgthenthan rpdigtonstigiftingrasaider Sowjy:be preperedriacd wei ght of net al
P 55 5. A @ehosiatd ofrnt ises dvaimplgls thaving| leermionization fevéle thar themreka congtiteting &g
prevent i PRydar it at legst twe @?iﬂf)B%’?St'Pwefh@éhﬁ@ﬁtﬁ#t}cwwt%ﬂ%ﬂ‘ﬁ?@ef #ghwracterized in

t haf the sa reventing ent cont ai ns ceI I uI ose EP O 307 888B1 7. A
sol der® ?%‘% fef’{?cf? t'EQ) ‘g%ﬁ’tcP'BW'sE‘S rsfeg? ovvder of a metal other than

netal s con 'Q‘P %F v @’8 '@?"gaﬂ° Bgs't'f’ 8??’ °5ﬁd”°é?' E%Yf"ﬁd highed of at
| east tw8 carbox c:g ° arf A ne or rer'r';"t“n i’ﬁﬁaﬁe“t 789 et PBRL A t uti ng
t he,,powder g clq ) J’l dmatals
Conebrin e it .onaJﬂ rqu”ﬁg? E‘mﬁ, kel

g 1 I'ng a sol der,
conprising t . reci |tat Ing conposition
conpr igsi ﬂ%eﬁio@%@ﬁg Qvfcla@n ﬁ%@rlact@i@éﬁ i Qmatt %ﬁekﬁbm&mﬂe@w &éé.ﬁuﬁ{hg iV lger@m™ONY
nmetals constituting a solder alloy to be prepared, and a salt between a

car 20Xy Aenethed bccardilg R dhird B, dNBYaQeriz& VA tHai thélcdipbstioh fltherTamelissPerd@bivant bfay; 10
app! yi Nga sigdosityGebis whittdde meaaw.awaﬁ@sede@and/samhttbfpﬁap&eh@eete is to be

~ precipitated; -and heating the conposition after the conposition has been
appl i ed. Aonestet cheudirfigaio elaind 8, énaraetolized irathatothel icoriposidonCiudtiemcdinpriedsad disdosityi zed i n
t hat sol steilizerg ands wigeesirf saidreait e 2plipidi ghadea tindngpid bavde lsale salt, 3ad sdldvisofsityet hod
accaor di ngjatilgergireniedde pohae acest: i zed in that the conposition further
conprises of a solvent and a viscosity stabilizer which are m xed with said
powdert2afiinedad of reegipitating a soldeh gpaprising etsteps a1, A met hod according to cI aim 8,

char act er i PEMa|ng & $pider pryeipi PPSition crmprisiie @ RoWARSraf @deety offies 3‘6’3
stabili Z‘écf"s“t 'HQia\RH%?'éI'W 'a be grogaipd; awargoyla‘e;gaq I8eshiyq Spetalshagng; lower r, said
sal ¥, anlﬁ" t"ZU‘g the powdgr, sgig pt; lgast, twg metals; Being inclyded | 'Bﬁ%[ geepast e.

12. A mefcﬁ'ﬁt t'89 r sol der Li.S s of: preparing
SR i A
t han net al s co e prep are a carboxyl ate of at

| eagt 4gvR ﬁ’@%ﬂ'aﬁco%&dﬂ%alnf"l‘f g &TbinZé%t ih %t go'i_’dermg s p@Xo‘?r’néu LJ‘BrQ?uégfog dFiea!

consti tu§d|dgg he powaer sal east netal s bel ng I nc In said

- metals constituting the sol der alloy; appl ying the conposition to a surface

. Wher eGiavdnaraiersder is to be precipitated; and heating the conposition after
~the conposition has been applied to said surface. 30 13. A nethod according
't 0 #l al mcdndposiGdnadeqedcihtdticeds soldurd) admpenanter i ng is performed by precipitation

of the sol des poulke\de méiat atantdesivead d'iohisatiCio leplus Bbvéoparna dospridtenk pdnbﬂmahﬂramaf
. soudur e, desgureh prdpareruete poudre du nbtal ayant |e niveau d'ionisatibn le
p{ln/us 61leve upaeimiun laeide caoaligueccd d'gn ou phasivurs Imétauk fostamis diel'alliagedierseud®repr epar er, et
sel d'un acide carboxylique et d un ou plusieurs netaux restants de
|t afol |2agE°'EFé>s'§?5‘LﬁSl9P@ reyppdicagion LGPFARIANARY SHPluS D SRivantpt Ml Heligent de ViBResitp, aue
corrpr enalfn meiangn Fyec agftegydse, phledit so! pAur SIERAPY Y8 BHP- de vi scosit6, que

3. Composition selon la revendication 1, comprenant en plus un stabilisant de viscosité, pour laquelle iedit
sol présente une phase liquide et ladite poudre, ledit sel et ledit stabilisant de viscosité sont mélangés
45 pour la préparation d'une péte.

4. Composition selon la revendication 1, caractérisée en ce que le rapport du poids Pp de la poudré de
métal-P au poids Ps de métal S contenu dans le sel, c'est-a-dire Pp/Ps, est égal ou inférieur 2 :

50 Ap/As + Mp/Ms

oll As représente les parties en poids de métal S de I'alliage de soudure & préparer, Ap représente les
parties en poids de métal P de I'alliage de soudure & préparer, Ms représente la masse atomique du
métal S et Mp représente la masse atomique du métal P.
55
5. Composition selon la revendication 1, comprenant en outre un agent empéchant I'affaissement.



- 1'on nel ange avec l'adite poudre et ledit sel pour preparer_une

- Conposition selon la revendication 1, conprenant en pliu |!Iimjmllﬁ| Hulde
- viscosite, pour laquelle |ledit SF o007 %gglqu une phase I

poudre, ledit sel et ledit stabilisant de viscosit6 sont nel anges 45

"pour | a preparation d' une pate. 4. Conposition selon |a revendication 1,
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at oni que du BCEPoxlated'aynains slewcrasipux ayant desstiveauxtdienisgline inférionns thadsluRdu B&al5
Conposi t i offEityagiia P%I'dfee@%ﬂ PERPINGIPL MEtBBTARNE PRIIRIIS €40 g Metaux ponettiuent 'alliage
enpachant ° ¥Pf4Sssement . 6. Conposition selon |a revendication 5,

caract 6ri sg réglp' tlonda ent errpechant s fa ssemegt contient de Ia
~cel I ul 03 €. EQQ;(E |t| ;35’ gré ipi Oﬁéﬁtj:gudu%e? gf JQ{I éang d
. une pou rem\%aﬁ' &ti@lll ifa Qnt IIa esouduﬁ algg éjaa udure
~a pré6par erdurﬁécudd@arﬁ%llﬁgé(g %u lu ﬁi@ Z

~d" i oni sati on ghdj l%HaaWcSmﬁosﬁﬁll 4 lind 2 Iaqﬁ&] Jéo (H:?ep outéfe g %I&Fg l esdits au
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CoNprsenant Provdas §undd @véhdidalioned, dbradiiied 6h Ebltdie leuBudiBs sed ¥iiaed Biriptédpitdiiod aeak | | age
de soudur esoedum. eparer, et un carboxylate d'au noins deux metaux 30

ayant des niveaux d'ionisation inferiours & colul dudit netal constituant
l;a poudPetpnthMcms au noi ns deux netaux etant conpris dans |esdits netaux
constituant |'alliage de soudure, appliquer la conposition a une surface
sur |4aque|Hog"qdasré'@ammqmemun@wm@svn«cu pit~e, et chauffer |a conposition
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dem fbc %jho St g’ﬁ: von Metallen, die eine Lotlegierung bil den,
di e her ge%ﬁe |tgrh|I4Pefn Q.mﬁ u%en Stabilisator flir die Viskositét umfast, die mit dem Pulver und

dem Salz vermischt werden, zur Herstellung einer Paste.

s0 3. Zusammensstzung nach Anspruch 1,
dadurch gekennzeichnet, daB
sie weiterhin einen Stabilisator flir die Viskositéit enthdlt, und daB das Salz eine Fliissigphase aufweist,
und daB das Pulver, das Salz und der Stabilisator flir die Viskosit4t vermischt sind, zur Erzeugung einer
Paste.

. 55
4. Zusammensetzung nach Anspruch 1,

dadurch gekennzeichnet, das
das Gewichtsverhilinis Wp des Pulvers aus Metall P zu dem Gewicht Ws des Metalls S, das in dem
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ein Salz zw schen éiner Carbonsaure und ei nem oder nehreren der Ubrigen
Metal l e der Lotlegierung. 45 2. Zusammnsetzung' nach An ﬂ'lmm'
gekennzel chnet, daB sie weiterlg sgjllngsm ttel und e E"' ﬂﬂmnﬂ
fU ‘die Viskositat unfalt, die: mt em Pul ver und dem Sal Z v&rni scht *
werden, zur Herstellung einer Paste. so 3. Zusamensetzung nach Anspruch
1, dadur(ﬂalzgelmiuamlsebasrmmWpMsIﬁlebhedMleherhlals mAsenMBwabl lisator flr die
Vi skosi t atoriebadaatér:, und daB das Sal z ei ne Flissigphase aufweist, und daB
das Pul ver AsdasGGS&h’@teLﬁﬂPsM"ﬁ dayihprizestellenderf IitiegigrengVi skosi t at ver nmi scht
sind, zur EPzeﬁ!'f?ﬂts@“erf@F Mptzlly R dor 4 Brlegierupy sisrhepsiali vardry selhch Anspruch 1,
daddr ch geMsnnZBeegenisht vogMetalliBs Gewi cht sverhal tnis W des Pul vers aus
I\/Et aII P zMPderfiepagrichivonietdb® Metalls S, das in dem 9 i OP 0307 088 Bi
1L Sal z ent halten |st das hei ot Wp/ W gl ei ch oder Kkl einer ist

als ten Gewi chtsteile des Metalls S der

herzusft elsmwe o1 n urc ﬁquQ?e,g %e V\%@ht steile des Metalls P der

Lot I' egl er ung, d herg FYenE Vs At ongewi cht von

© Metal l mmend W RE P,ps Metall P. 5. Zusam*rensetzung nach Anspruch 1,
ko 5%

" dadurc sie weiterhin ein

DJrChsaclg\éngngglﬁ{;mmhés}de 2itdiskiehthai®. Zusammenset zung nach Anspruch 5,

dadyg ch gekenni zel chnet, daB das Durchsackver hi nderungsmnittel Zell ul ose

“ent h~11.. L&Ea,eaersdqﬁggaugaﬁlmbﬁseﬁb@gmmmnset zung, unfassend: ein Pul ver aus

ei nem anGer Rivel\iis dinbm ahderéh Metdvblisidid Metalili, Bie Bind E5tlegibluBPaueinbdheh, AlTBREHGN, di e

her gest elwetdemediigd soi |l ; und ein Carboxylat aus zum ndest zwei Metallen mt
ni edr i geretwCarkoRryla i laazungseat v Metabien Snidhdesirigdpdnddriisierthgshivelaus al2 das MetalPads\des

aws aac ht ,Pulrertresmaghtewobaindinzlwdndest weei Metatieain Iden Metalide pnthdierediidedie din tLbitiebgierng si nd,

~die die Iééwaét}j‘-i erung ausmacht. & Verfahren zum N ederschl agen ei nes

Lotmttel s, unfassend fol gende Schritte: Herstellen einer

L6t ni eﬁler‘@ﬁﬂ%&ﬁ'ﬂtﬁ‘@&ﬁ'ﬁﬂ?ﬂ@t%@ﬁbﬁt"!ﬂ?\sdw@ﬁﬂ‘déqm“mw@e aus einem Metall mit

Oy T e B e et o L s

Lot P g| e i %ﬁ ﬁg schen

ei ner E‘iﬁ‘? ?%6 ﬁﬁ's*éﬁe?mé'ﬁ?' Rrag 8‘H°’08 %lnaww@ndgwlww Tilageer
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auf gebr aGfqeNRf den 1 st ren nach Anspru urc
gekennzel chnet, daB

9. Verfahren nach Anspruch 8,
dadurch gekennzeichnet, daj
35 das L&ten durch Niederschlagen des L&tmittels durchgefiihrt wird.

10. Verfahren nach Anspruch 8,
- dadurch gekennzeichnet, daf
s die Zusammenssetzung weiterhin ein L8sungsmittel und einen Stabilisator flir die Viskositat enthidlt, die
' 40 mit dem Pulver und dem Metall zur Herstellung siner Paste vermischt werden.

11. Verfahren nach Anspruch 8,
‘ dadurch gekennzeichnet, daB _
die Zusammensetzung weiterhin einen Stabilisator flir die Viskositét enthélt und daB das Salz eine
45 flissige Phase aufweist und daB das Pulver, das Salz und der Stabilisator flir die Viskositét zur
Herstellung einer Paste vermischt werden.

12. Verfahren zum Niederschalgen sines L&imittels, umfassend folgende Schritte:
Herstellung einer Ldtniederschlagszusammensetzung, umfassend ein Pulver aus einem anderen Metall
50 als die Metalle, die einer Ldtlegierung ausmachen, die hergestelit werden soll, ein Carboxylat von
zumindest zwei Metallen mit niedrigeren lonisierungsniveaus, als das Metall, das das Pulver ausmacht,
wobei die zumindest zwei Metalle in den Metallen enthalten sind, die die Litlegierung ausmachen;
Aufbringen der Zusammensetzung auf eine Oberfldche, auf die das Lotmittel niedergeschlagen werden
soll;
55 Erhitzen der Zusammensetzung, nachdem die Zusammensetzung auf die Oberfliche aufgebracht
worden ist.
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'35 ' das L6ten ‘durch Niederschlagen des L6tmittel's durchgefihrt wird. 10.
. Verfahren nach Anspruch 8, dadurch gekennzel chnet, nset zung
weitierhin ein Lésungsmittel und gp gepy skl ! | sat or“mm‘ne““ﬁu“nw
~enthalt, die 40 mt dem Pul ver und dem Metal | zur dHenst &l | Bing” ei ner
~Paste verm scht werden. 11. Verfahren nach Anspruch 8, cl dadurch

* gekennzd8.cYanfetiren mkeh Bnsgiueh usanmenset zung weiterhin el nen Stabilisator flr
~di 8 Vi skosdadurch gekebngelchoetddadaB das Sal z ei ne 45 filissige Phase

~aufwei st uted LeteBdutehsNigtiersgllagungides LSilitsisdaghgdibrt Birdibi | | sat or for die
"Viskositft zur Herstellung einer Paste verm scht werden. 12. Verfahren zum

- Ni edet schal gen eines Lotmttels, unfassend folgende Schritte: Herstellung
ei ner Lot ni eder schl agszusamenset zung, unfassend ein Pul ver aus ei nem

~anderen Metall 50 als die Metalle, die elner Lotlegierung ausmachen,
" die hergestellt werden soil, ein Carboxylat von zum ndest zwei Metallen mt
i edr| geren | oni si erungsni veaus al s das Metall, das das Pul ver ausnacht,

: vvobel die zum ndest zwei Metalle in den Metallen enthalten sind, die die

. Lot | egi erung ausmachen; Aufbringen der Zusammenset zung auf eine Oberfl ache,
“auf die das L6tm ffel niedergeschl agen werden soil; 55 Erhitzen der

~ Zusammenset zung, nachdem di e Zusamenset zung auf di e Cberfl ache auf gebracht
wordep ist. 10 EP 0 307 888 Bl |&3 Verfahren nach Anspruch 12, dadurch

.- gekennzel chnet, daS das L6ten durch Ni ederschl agung des L6tmttels
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