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DESCRI PTION H GHPURITY TIN OR TIN ALLOY AND PROCESS
FOR PRODUCI NG HHGH PURITY TIN 5 TECHNI CAL FI ELD The
present invention relates to high purity tin or tin
alloy with a reduced a dose of tin to be used in the
manuf act ure of sem conductor 10 manufacturing

equi pnent or the I|i k&QESRAIPIIORE manuf act uri ng net hod
of such high purity tin. BACKGROUND ART 15 Cenerally,
tinis a material that is used in the manufacture of

sem conductors, and in particular is pLi

HIGRGPLRIEY, THY QRIENAL L AND FROERSHERIT BRQPUGING
sem conductors, sol ' ' to bond the
sem conductor chip gﬁé%%ﬁﬁ'&g to bond or seal a Si
chip such as an ICor LSI to or in a lead frane or a
ceram cs package, to form 20 bunps during TAB (Tape

Aut omat ed Bondi ng) [ nufacture of flip
chi ps, or on sem coﬂ%gg@nd}at Hpﬁbgamat erials. Since

recent sem conductor devices are densified and of high
capacity, there is considerable risk that a soft error

b B e RO S sy i
reduﬁ%ﬁw 'stH tinfo t etu%gﬂvﬁ-rotﬁg%ﬁnéf t Wdfeﬁbg]nductor

puril cation o regol ng solder nater

man%‘éﬁﬁﬂj@g\e&ﬁii&ﬁénta&r HY 1ikBeahgdd ?rg# Hg;'ﬂ;l@“fﬁcf@rﬁrgiin%ﬁaod of

r'a rays. There are sever osur

Nehatd tighytechnology aiming to 1 reduce the a rays
SUChfrrﬁng%Llﬂﬁty ﬁ#hese t echnol ogi es are descri bed bel ow.

Pat ent Docunent 1 descri bes a manufacturing nethod of
low a ray tin including the steps of alloying tin and

| ead having an a dgpCRGROUND ART

Generally, tin is a material that is used in the manufacture of
semiconductors, and in particular is a primary ingredient of a soider
material. When manufacturing semiconductors, soldering is used to
bond the semiconductor chip and substrate, to bond or seal a Si chip such
as an IC or LS| to or in a lead frame or a ceramics package, to form
bumps during TAB (Tape Automated Bonding) or during the manufacture
of flip chips, or on semiconductor wiring materials.

Since recent semiconductor devices are densified and of high
capacity, there is considerable risk that a soft error may occur due to the
influence of a rays from materials in the vicinity of the semiconductor
chip. In light of the above, there are demands for high purification of the
foregoing solder material and tin, as well as for the realization of materials
with fewer o rays.

There are several disclosures relating to technology aiming to
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10cph/cn®2 or less, and thereafter renoving the | ead

contained in the tin 5 by refining. The object of

this technology is to reduce the a dose by diluting

the 210Pb in the tin through the addition of high

purity Pb. Nevertheless, in the foregoing case, such
reducge H&ﬁqﬁ irays S0 Privtes d Neser eglinodenigs are desmtired hgiay.

renove Pb after adding to the tin. In addition,

aPetnigRocHI ey haRscrioss & Mapuigctytiag Mnehes pElow « ray

consj derably | ow

r the | apse ears after
tin =rrcéwmqéheh§tetﬂ% 0 tﬁﬁ%yi@antla §adbge%fgrﬁ%‘éﬂanaed dsdogs of

ble to use the tin with the |ow a dos ] .
10cPDEAT S 0id8sha pOEk HarGR ek ST NG g 1984 RentaiRedaiia g ti
b %@nnot be said that this is an |ndustr| ally efficient
Y 'eqBt’Hbd. 15 Pat ent Documsnt 2 descrlbes that the

”?‘gll at.i.on artl C ount can be

Enhigh Ot rhisclechBg Aty Ter it BT s by, diluting the
wropegh B4 Y, B e iR lipnCany Piie, Mevplingldes. in
the %gggmdatcénga pat‘t'QnCSCé)tI’E%té&r 9&': n@t % |ir%wd teibe to

i i Cl e nt cou uced
h
addnﬂwﬁﬂ%ﬁkﬂgﬁygazﬁ¥§gﬂgéﬁ égﬂ?thgy?na?ifﬂﬂﬁhﬁﬁ LRKBHGR the
nume} @%%Pfthsew o @%b%%rdepag@ e8! hRSr itRet | g*se of 3
S such as al'kali netal transiti

yearﬁ%‘i‘l@r i @ttﬁeaf"l‘i’ haavyaieiish 1 %Bﬁﬂir%h%h‘éﬁ §§enot2§emg

desirable®to be mxed in the sem conductor are used

able & usRetrrddht wia 1Rt Rivk al Sdosdhengl @r?ealtshﬁ% Iaésél@ from the
choice but to say that this is |ow I evel

reflnlﬁgt@ffﬂ@ tiho g IW%%nfo@rbe%é@Tbiatr’ml§€§T‘BﬁQﬁdugirtmly efficient
dévi ces. Patent Document 3 describes reduci ng the

methegunt of radiation a 2 particles emtted from sol der
ultra fine wires to O 5cph/cn2 or less, and using the
s Paedis Ddrumennertdesioriviesi tigatothes eatcativducd oparticle count

devi ces.
can be reduced to 0.5cph/ecm? or less by adding 10 to 5000ppm of a
material selected among Na, Sr, K, Cr, Nb, Mn, V, Ta, Si, Zr and Ba to a
Sn-Pb alloy solder.

Nevertheless, even with the addition of the foregoing materials, the
radiation « particle count could only be reduced to a level of
0.015cph/cm?, and this has not achieved a promising level as a present-
day material for semiconductor devices.

Another problem lies in that elements such as alkali metal elements,
transition metal elements and heavy metal elements which are
undesirable to be mixed in the semiconductor are used as the additive
materials. Therefore, there is no choice but to say that this is low level

as a material to be used for assembling semiconductor devices.

Patent Document 3 describes reducing the count of radiation «
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Nevert hel ess, this kind of count |evel of radiation a
particles is not at a level as a present-day materi al
for sem conductor devices. 5 Patent Document 4
descri bes using highly refined sulfuric acid such as
top-grade sulfuric acid and highly refined

parti¢ipar ehited i fkome salaaicHitss Tineopligsate harBERN o0 clegsi and
in order to obtain an electrolytic solutjon,

using,sthgg QR BSr it pgrﬁnggtlw,ew #odle0 oseﬁgycpm“%?gr .devices.
Nt Sul bt ShebBnC TP ot LB Belobéifd: o
Q Obeph/cn® or less. It does Wit hout sa(y'i ng that a
level sy RSGF POy 9 BATEITA! (0L, 7 UCaRELFIRIAR)ERT ng & ni gn
bl RGEE Tt ey BB o BBl FERUApE 4a'suen
os o e o o SRTRBBNE PG v BN, bidooucn
o GEUR RS S A KEBhigh P R BREOAA, anc
osing B bt 5 8 Q0pREERE Pl PLEFIAFLEDAS Y 19 obtan

high mﬂ?'\ﬁﬁj HERERG q?ﬁgléeﬁj E'Bﬁc@h%?iﬁ(‘gﬁr )ﬁ/da%‘géﬁﬂ a/_arrgY count of

cipitation”of netastannic aci Ing nitric

o.ooe\?\ﬁrﬂ/cw 8r sy ed g@lé_@%ﬁhéﬁ’i gh'}/m@; MRV QﬁﬁhYQlﬂWeﬁIaéerial

crude netal 1€ tin, filtratidon, 20 cleéaning, an
can Eﬁbebsﬁéshéa_ Bl sesihgt BORIgH piHAD FEBY aRbAeMAC (RRIgEHN without

ydrochl oric”acid or hydrofludric acid. Although this

regafcetd1Be5QBLIRGUSME std@sdy Besni bBtraPAkpeskednin Mdicated in
sem conduct or devices, there is no specific reference

the Exarhpred iofi PatérmnDotubheand4 Te edduphyani oacid we expected
el ements or the radiation a particle count, and it
level xauindtibe: aahidvichladeshiee itiné digistco2b concerni ng t he
foregoing limtation is of a low |level in Patent
DeaterhDosumdlat & miesboibeseatmandisduiibgsnetuithtdroghtaifing
reduci ng the anmount of Pb contained in Sn
metatngin odt 5Ngot hegber déroagh oglechtoavinsing peirforsigd Agitbrthe
Zn as the alloy material. Nevertheless, even if the
electeoiptintsafitipp thatlisr ebtaisedascenrshin adoptissipipeednrahewhich
foregoi ng case, Patent Docunent 6 o _
are precipitation of metastannic acid by adding nitric acid to a heated
aqueous solution previously added with crude metallic tin, filtration,
cleaning, and thereafter dissolution of such metastannic acid in
hydrochloric acid or hydrofluoric acid.  Although this technology vaguely
describes its application in semiconductor devices, there is no specific
reference to the limitation of U and Th as the radioactive elements or the
radiation « particle count, and it could be said that the interest
concerning the foregoing limitation is of a low level in Patent Document 5.
Patent Document 6 describes technology of reducing the amount of
Pb contained in Sn constituting the solder alloy, and using Bi, Sh, Ag or

Zn as the alloy material. Nevertheless, even if the amount of Pb is
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does not particularly disclose any neans for

fundanental |y overcom ng the problemof the radiation

a particle count caused by Pb that gets mxed in

inevitably. 5 Patent Docunent 7 discloses tin having a

grade of 99.99% or_higher nd a radiation a particle
reduceiids HIUEH @ScpReiRte dR thestoredrithcageed Hgnt Document 6

perform ng electralysis using a fop-grade sulfuric

doesaBpH Rastigelarly Aisdopn apyimmeanselor unglaeaenialifogyercoming
saying that a high purity material can be obtajned b

the RioG™ Oi B FRRRLIPT, dv ARFIRE FOYIcaguRES BY: BBuThat Jets
. regard to 10 cost, but the |lowest a ray count of the

mlxeaéﬁdgﬁvgab ¥rn indicated in the Exanples of Patent

XA b, CEALAFT i, B 08 3 B or e
o P Sy SERARTRLTOD GRAGLIFRLIR o Grahron o
o gl L R SeRlore 3 Y SRh o
v BEGbL R EP FoBRCLER, yHESE T BFS pif Spgfe R v

obtaified’ Bgaﬁwg-nrga% 81 ggyégmf mat&AL ?ﬂelsdg;te%@)e mgfhocgtﬁsrsegard to

ara Ion a partrc coun

cost,oanRFéC%é’ét 'aegrscwa\%gugi’tch‘ fod edgpamm ifdi@Bfed in the

Pat ent "Docunent | eni ent I 1 owabl e val ue

Exan$QReesN P B dcih il ¢Nisa0 RAIIdpH)EmEOHRH, ag sk JditEq level

is a problemin that the technol ogy described in

cannbi®eeadevEBSsife fiR hagh 8osl.evel as a present-day
material for sem conductor devices. Al though Patent

DecaRNDoliseome @dsaxseplicadiasSa havimg fidler 2hepuirfor Wuse
of 99.999% (5N), this Sn is to be used as a netal plug

in sefmitendattdrofieviceseiarihng a sphdeiaindNtounighres, radibistiepe of
is no description concerning the limtation of U and

less Tams$0ppen; adidoactiietic! eneparicte coheat dd).&cpbfera® or less.
particle count. This kind of material cannot be used

In aduitian mtagentDdomment 9 describes tin as a brazing filler metal for

use in semiconductor devices having a grade of 99.95% or higher,

radioisotope of less than 30ppm, and a radiation « particle count of

0.2cph/cm? or less.

Both Patent Document 8 and Patent Document 9 have a lenient
allowable value concerning the radiation @ particle count, and there is a
problem in that the technology described in these Documents is not at a
level as a present-day material for semiconductor devices.

Although Patent Document 10 shows an example of Sn having a
purity of 99.999% (5N), this Sn is to be used as a metal plug material for a
seismic isolation structure, and there is no description concerning the

limitation of U and Th as the radioactive elements or the radiation «

particle count. This kind of material cannot be used as a material for




10

15

20

25

assenbl i ng sem conductor devices. Patent Docunent 11
di scl oses a nethod of elimnating technetium from
ni ckel contam nated with a |arge quantity of
technetium (Tc), uranium and thorium by using
graphite or activated, carbon powder. The reason 5 for
assefrm!kng gepdendct OW\N&Y'%RQ -enpting to elimnate

hnet th tech
WFASRbIOWRERkaf dse l%%ee'@gg{qetaeﬁ PheltasRGa¢eChAgtum
fromfrﬁ@ﬁ%éec?ﬁ.mseﬁ {61 P datT GuaRRbeR! chutRiumida)s Hranium
t th el ectrol
and PTGy UAR0(eRAdRoRy BF VARG AET ERR (HSRTe R0’ 11e reason

el at es, speci fi ont m.na

for {ritnio PaRTUSHa RaRHoBRP LRy FEq AR BRE, elnnbtium with

PR ol AR sy HEHEE R BoOBRGRX on o
cathcﬁ%&%,n%hﬁaﬁo rﬁ'?]tot)ﬁt é&&é gd'ﬁgf'hs%bﬁ' é{’(ﬂ%ﬁ%s tnma'bth@rr %ords

. umman and at a | evel
techr@tﬁ: &' 4 % tff% radégﬁéggé fﬁ Kéf”ﬁ%&%ﬁ'} tth@lﬂbl cannot be
oim BT SocBTESBIR M AT AR pocumer

11 r% Eci‘i ailtg%”ﬁ%ﬁeP@bﬁfﬁmh%tea7ﬁﬁi939cﬁﬁ§iiﬁﬁ1t and cannot
cune .

panese Patent Lal d- Qpen Publication No

be a;b‘BIjred%%'iﬂQr Efpteitcelocunent 6] Japanese Patent
d- Open Publication No. H9- 260427 25 [ Patent

Dcpﬁumdﬁn&r} Jegries DHaiment Lai d-ReeslyPubldtest iton |d@-level

H1- 283398 [Patent Docunent 8] Japanese Pat ent
techhalodyQpe fe b lof claighopuNficaibR-of4##8a6ing industrial wastes that
are harmful to the human body, and is not at a level as a material for

semiconductor devices.

[Patent Document 1] Japanese Patent No. 3528532

[Patent Document 2] Japanese Patent No. 3227851

[Patent Document 3] Japanese Patent No. 2913908

[Patent Document 4] Japanese Patent No. 2754030

[Patent Document 5] Japanese Patent Laid-Open Publication No. H11-
343590

[Patent Document 6] Japanese Patent Laid-Open Publication No. H9-
260427

[Patent Document 7] Japanese Patent Laid-Open Publication No. H1-
283398

[Patent Document 8] Japanese Patent Laid-Open Publication No. 562-

47955
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[ Pat ent Docunent 9] Japanese Patent Lai d- Open
Publ i cati on No. S62- 1478 2F [Patent Docunent 10]
Japanese Patent Lai d-Open Publication No. 2001 82538
5 [Patent Docunent 11] Japanese Patent Lai d- Open
Publ i cati on No. H7- 280998 DI SCLOSURE OF THE | NVENTI ON
[Patert Bpemendc StJapanesnRateot ldydiQpenaPabtieatdoni M. S62-
and of large capacity, there is considerable risk of
1478a soft error occurring due to the influence of the a
ray frommaterials in the vicinity of the .
[PateydrPeemagst JO1 fananese Raied! daidnOpemdrebligationy Nghg2001-
demands for purifying the soldering material or tin
82538p be used in the vicinity of seniconductor devices,

as well 15 as for the realizatjon of materials. wt
[Patarieecumeny d 11 HaRANGse diptedt biid-DipeTp iadytation No. H7-

invention is to provide high purity tin or tin alloy
28098&d t he manuf acturi ng nmet hod of such high purity tin

by reducing the a dose of tin so as to be adaptable

as the foregoing material. In order to achieve the

f or egoi ng obj ) j ' 20 provides
hi gh purity Pﬁb&r{ﬁ$¢ﬁ%ﬁ%§$%wgfgwﬁﬁ)§ respective
contents of U and Th as radi oactive el enents are 5ppb
or less, the respective contents of Pb and Bi that

et AL PRI 8 Eh BRE S0, 91 Shr
capa%ﬁzsgﬁa?ré%p&ﬂ%%ér le Ask Qf & sé’ﬁ.e?’ré‘ﬁ%c':c’hrriﬂ_ggdue to the

Invention ains at elimnating as much as

infludipsS b liRet Heréwfwﬁ%stéﬁamﬁ fhd Iy $8The R ductor
chi ps. ? a f pb

I ncidentally, tt‘we signs of % ppmand p
chip.usgd H@Ei;@bfﬁr?'thef@%{r?sﬁfﬁ?g \WRIngAhd€ W) puriffiaghir@hsoldering

purity tin or tin alloy of the present invention is
matevial ioraiehy bebused in the vicinity of semiconductor devices, as well
as for the realization of materials with fewer o rays. Thus, an object of
the present invention is to provide high purity tin or tin alloy and the
manufacturing method of such high purity tin by reducing the « dose of
tin so as to be adaptable as the foregoing material.

In order to achieve the foregoing object, the present invention
provides high purity tin or tin alloy wherein the respective contents of U
and Th as radioactive elements are 5ppb or less, the respective contents
of Pb and Bi that emit radiation « particles are 1ppm or less, and the
purity is 5N or higher (provided that this excludes the gas components of
0O, C, N, H, Sand P). The present invention aims at eliminating as much
as possible the influence of the @ ray on semiconductor chips.
(incidentally, the signs of %, ppm and ppb used herein all represent
weight (wt).)

The high purity tin or tin alloy of the present invention is ultimately
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manuf actured by being rolled and cut when needed as
well as being dissolved and cast. It is desirable
that the a ray count of such high purity tinis
0.001cph/cn2 or less. The high purity tin or tin alloy
maniaR ek b, HelR9 BRI AHhirActaED BFoHegnaBar el a8 heing
oissiel "5t Sk s BERPSGB Rohl e SHERER, ISPl ifitn nir
LGL ot [ ' ' I .
prt e OOOSOFREN 7 ERb el S R 207 B o
presfit el BLBRS s T 0E B AR R SR ot o "
oo e fdragtuls 85 R BELHY (o ERHELIERR, iABEriant, in the

pres&ht R A {4 %%%b@{?é@?in@ﬁﬁeﬁﬂo&ﬁ?oégﬁ ﬁg{h bORty tin,

respective’ corntents o0 and as ra

the ;ggégﬁghé{é}{tﬁzrﬂmﬁu@és hieSStepH'or |é§&ﬂﬁgfﬂrv§s%etr%w s&tkrial

at emt radiation a particles are 1 ppm
with Yeid §8BIfuRRdatine 1BHhtarice) DNsiHg MhetaliP Yédehiehat an
this excludes the gas 15 conponents of 0, C, N, H S

elec®BtR) -sotlfien, belbpERdied Bh RalkerBest b ampaieed i al the
as"Sn, there is a probllemin that these elenents are

elecbhfticc Wlution eldrd ngéBormitey pslesedlytid mesintn@nusing a raw
however, realizes the effective elimnation of these

mate?l#n8Atanode tdo tbetof obegni mighnpttindtin2@hexeitethes uebpastive
titani um oxi de, al um num oxide and tin oxide,

cont@cts \¢it &d agay i sndadivduiiversiebenis edreaSpafie or less, the
adsorbent to be suspended in the electrolytic

respeotivé icomteMar eDPér and HE thiag lerpiirratiatiom colpteatinkes besd@pm
on the foregoing electrolytic refining is dissolved

or leandaodstheapudfy0ist DN5DOEgheid prdveidgdr iyt ths exendesfthe gas
the cast ingot after the | apse of 6 nonths or |onger

compenemiseot O, ba M. O BAAIMR or | ess. Wien casting Sn,
there is the incorporation of radon and the )
e\Bip6eabotin RiF aiwl &Hi Dave aadssinilarppetaniial naasti erpe is a
of the actual inpurities and a dose in Sn . is

problgmfircihat these glementgnare é%fghcult to eliminate. The present

invention, however, realizes the effective elimination of these elements
with the foregoing method.

Oxides such as titanium oxide, aluminum oxide and tin oxide,
activated carbon and carbon may be used as the adsorbent to be
suspended in the electrolytic solution.

Moreover, the high purity tin obtained based on the foregoing
electrolytic refining is dissolved and cast at 250 to 500°C, and the o ray
count of the cast ingot after the lapse of 6 months or longer is made to be
0.001cph/em? or less. When casting Sn, there is the incorporation of
radon and the evaporation of polonium, and the precise measurement of

the actual impurities and o« dose in Sn is difficult. Therefore, the lapse
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7 of 6 nonths or longer is required for the foregoing
inpurities and a dose to stabilize. In other words,
with the present invention, it could be said that the
a ray count stabilizes at O OOlcph/cnR2 or |ess after
the | apse of 6 nonths 5 or |longer. As the additive

of 6 mﬁibﬁéﬁt longardy r@&#ﬁ&%mr)th@rfmpgﬁ'%rmpyrlt!ﬁﬁ a1q gy dose
silver, copper, zinc and the like nay be used, but the

to staRilizei ve conponent  (al l oy conponent) is not I|n1ted

ndar d

agta- ﬁ@f %c?f%ﬁ%l ;@ltﬁgﬁﬁrtpgegbm%rﬁ?%ﬁ!Eeqoﬁq &'35f that the

I|mtat|on onth unt, elther i S, neces
@ rayfayih aPiIFasal iU GUVET, dhless alte NEiAtag ohp HRaths
| Inventlon The high purity tin or tin alloy of the
Or lIop@85ent invention has a puri ty of 5N or hi gher

RS 5o ghaB G S5y TTRET P 9L P
silve£ h(gé Jg@re Zific ‘?ﬁ:t b Isﬁg%ﬁgtﬁ% oeH HF +HB 3&&%?}0@ component

cti‘ve emen s are I ess,

(alloy{)art (fur'lé(ﬁt()ﬁgr}ﬂcﬁnl rﬁltgfi Bbtl'%nfjorgbg ﬁl?%jé?% 14 adi gl Ry HPthe

| ess erefore

stan(?éﬁﬁsbﬁldﬁs\}éjfa%gﬂhp?é ®. ?Sto”E@Wt“?S PR3 B! ﬁﬁ| Ig}glta%n on this

uence o e aray on sem cdnduct or cC

amOLthg@ttﬁé't” t et] il rﬂa(%sstdr t@'élﬁma@fy G%hfﬁf?ﬁﬁmy 'nﬁéft@ﬂ'é'lé)n

Is ultimately manufatCtured bei ng di ssol ved and
cast, and it yields a superlor effect in that it is
able to make the a ray count of such high purity tin

Effed@-ACGheCpeemBnor less. It is thereby possible to
consi derably reduce the occurrence of soft errors

caureHidry pubiey ithf buencalioy of thayprederithevedfion has a purity
sem conduct or device. 8 BEST MODE FOR CARRYI NG OQUT THE

of 5N NYENFhEN (psovidedrtnat thteekeludeisnthecgasrranpbhgnts of O, C,
avai l able tin having a purity

N, H, S and P), and is further characterized in that the respective contents

of U and Th as the radioactive elements are 5ppb or less, and the

respective contents of Pb and Bi that emit radiation « particles are 1ppm

or less, and it is therefore possible to eliminate as much as possible the

influence of the « ray on semiconductor chips.

The high purity tin or tin alloy of the present invention is ultimately
manufactured by being dissolved and cast, and it yields a superior effect
in that it is able to make the a ray count of such high purity fin
0.001cph/cm? or less. It is thereby possible to considerably reduce the

occurrence of soft errors caused by the influence of « rays of the

semiconductor device.
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level of 2 to 3Nis used. The raw material tin,
however, does not have to 5 be |[imted to the
foregoi ng commerci ally avail abl e product. The raw
material tinis |eached with acid, and the obtai ned

I h i Lyt i As th

aor d B0 MABE PR OSRAGIRE LY TR IRYANPRNTS Snd

the like are preferably used. Sn having a purity |evel

o:‘ 2 toI 4N is used as the anode. 10 Subsequently,

rfor - 0 :

CEEHhE! 48] InhiByR" 0 BB rbBRSa) | DESRARK hPRB Rl o puriy
Ieveldc?f‘%'t&@l‘@fis Qsbqt © TEQN&%atQ‘igfjﬁﬁ gﬁ%v%? HEE@er{rﬂave to

oxi de, al uminum oxide, tin oxide ahd the |rke,

be Iizﬁ?i'iéd’afoe%éaf&%@ow (%ﬁﬁ%’rc%ﬂ&dgi%ﬂﬁﬁf@dprbﬂum: The raw

ectrolytic uttonino r to adsorb

matdEN 1§ R Begfl s by ghpointales oo as e

electrShitidi @_@t@'fotner nBetR aetd o i uisdas tydredhiorRowueid,i dulfuric

I s possible to nake the respective contents of U and

acid Bhdage fite ar@diredsitabyveuebaments Sppb or | ess, and the
respective contents of Pb and 20 Bi that emt

r 8H ahaoinga Paplitigl devél ppmdrid esl. idsusescasbelde anode.
above, the reduction in the Pb content and Bi

Subgsarietitly, asleotldlysis tize pecfontnent ander Ththeontenditiohs of
particularly due to the foregoing electrolytic
electeolydid itenspemadurd g 40s pen8iztC sahiddsuriére depelytetl 0.1 to
el ectrolytic tin is dissolved and cast at a
50A/terfperature 25 of 250 to 500C to prepare a tin ingot.
This tenperature range is effective in elimnating
t K2xidadi 9aeh iage tisarimentoxidac hlusiregn exidehdin oxide and the
~ tenperature is below 250C and directly on the nelting
like, pattivatechicarbonnaind pparbenatire Suseenegast imgthe electrolytic
difficult, and if the tenperature exceeds 500C, 9 this .
solutign hptorgeeteagisicsb dNREHINGS.| Vs ResticuiREly fTbpeive in
~ the electrolytic tin is dissolved and cast within the
elimingtiegd’B@n%eBper at ure range.

As a result of performing refining after the electrolysis described
above, it is possible to make the respective contents of U and Th as the
radioactive elements 5ppb or less, and the respective contents of Pb and
Bi that emit radiation « particles 1ppm or less. As described above, the
reduction in the Pb content and Bi content, as well as the U content and
Th content is particularly due to the foregoing electrolytic conditions and
the suspended solids.

The deposited electrolytic tin is dissolved and cast at a temperature
of 250 to 500°C to prepare a tin ingot. This temperature range is
effective in eliminating the radioactive elements such as Po. [f the
temperature is below 250°C and directly on the melting point, this is not

preferable since casting is difficult, and if the temperature exceeds 500°C,
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The cast tin ingot was stored for 6 nonths in an inert
gas atnosphere or a vacuum (reduced pressure). Wen
checking the ce 5 dose after the | apse of 6 nonths,
the cv ray count decreased and it was possible to
make it 0.001 cph/cn®2 or |less. The sanme applies to ?
this isaBet prefgrable aincySnawl avapgratur i theratatering eﬁe@tro ytic
whi ch the respective contents of U and Th as the
tin isrdigselad aad A VEe BRIOr AGONESISERRSRAUED FRYR s of
Ph_and Bi that emt radiatio O particles satj sf
t N oFRiplt itlfhs'”(gpttI‘Vé‘splr%gberd1 fcﬁvén 8RS ’Qelaébt‘é'@rgsgas

the additi I I d all dt
atmqs,p@etrgnolgﬂé\é%cg*uer{lrﬁ&eg,ugg rlp?egsﬂ}g}]?, o\&%%@hgﬁectgmg he «

t
dosegdf & {eﬂ!hpﬁé oh C%%é'@% W o et GeERRRaY poe s
possiiR BnA B GNPy & B¥8oper i or i fect of bei ng

o t°@é§§s§89ﬁég oL thaFPRES &%, O HGE o 13,306k purity

e G g AR b o R R
elem etﬁ‘;t'sc‘earﬁi(?ﬁ@lr%f)gﬁﬂ%ygﬂégHg B?tFeo %ﬂdeﬁf’"?ﬂ?éteeﬂflt ?Q&latlon o

resent I nvent not Imt the present

partlbfé‘éegéit ﬂﬂe @B dWidhs bf‘tﬁ’é ?ﬁéseﬁpf%ntm fs b@l&%h% the

covers o her nD es and nodi cations contalned in

addrfégé @ét’?r@nﬁﬁhféﬂaioénd %ﬂo?é&%@rﬁbt‘aﬂﬁ/ﬁﬁ‘é 't@ﬂallémr’t’ﬁb%r@sent

Raw material tin was eached with sulfuric acid

inveddigh I heTphbt %@ﬁ@fac&@ﬁﬁ@ab%m Useth@ssahe as the case of
electrolytic solution. Sn having a purity level of 3N

man¥sctuseg the foRegaingdien ifyect rol ysi s was perfor med
thereto under the conditions of electrolysis

teﬂ’ﬂ@h@?fm_mrﬁ? 120 Gramd atloryr ehthalenesént dfvelBichAbbtd@ined as
The anal ytical values of the raw material tin are
descsibawh abovEBalields a superior effect of being able to considerably
reduce the occurrence of soft errors caused by the influence of o rays of
the semiconductor device,

[Examples]

The Examples of the present invention are now explained.
Incidentally, these Examples merely illustrate an example of the present
invention, and do not limit the present invention in any way. In other
words, this invention covers other modes and modifications contained in
the technical spirit of the present invention.

(Example 1)

Raw material tin was leached with sulfuric acid, and the obtained
leachate was used as the electrolytic solution. Sn having a purity level
of 3N was used as the anode. Electrolysis was performed thereto under

the conditions of electrolysis temperature of 20°C and current density of

10
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1. Further, 50g/L of titaniumoxide (Ti02) was pl aced
in the electrolytic solution and suspended. As a
result of performng refining after the 5 foregoing
electrolysis, the Pb content was O 7ppm and the B
content was 0.1 ppm The respective contents of U and
1A/dTH. wef Belaaytinahvaipgs. of Regewimateriad tirealR shemwoin Table
the Pb content and Bi content as well as the U
content and Th content, the reason why Pb and Bi as
inpurities decreased is hecause they were adsorbed to .
| T, Sl T TRl Doded ias) BAG RIRGCHASER SIRFtig vtic
and Th as inpurities decreased (s becaus . Ih
SolutEiip At SHIRBTOR G 1BAUEI BLROTG G FRINRY after the
di.ssol ved and cast _.at a t erature of 0C to
foredgig IEcHofya s MEoPD Gareniatas B PHigoinddae Bieorignt was
for 6 nths in.an argaon, gas atnos re. As a result
0101 B8 KESRECHYR COTHELLS A O AWk Tagiereofss ABAPREPPY
th 007 il Lyt cal
Regd A 1 e BRED nftng o P FRLRERL AR 2o eR gl el as the U
Tabl . kh ctiye n of . s
contgfidi: The eERA: thierEoMEokhyy R BRE B 3 impurities
cLi e L+t hat ' Haki
decré 508 s, BRea0Rer ey diels? AkdrBeg B 1rE"clsbBALBY Baum

oxid%ﬁ?%ﬁt@l%ﬁ% U 853 Tﬂ'ﬁs%ﬂﬁtiﬂﬁgsﬁérh%bgﬁst b&cause

present 1 nvention. ere

of th@%ﬁég@F@S?Q_ obtain a high purity tin material that is
suita or the manufacture of sem conductor

gqueceée%g‘siteél didelbrtit] h enrlY FewoRemhadExaml et a
npl e anpl e Conparative Material 1 2 3 4 Exanple
tempbratirelof 260WW t60pPdpai® @l tiF0ifdot<0. The cast tin ingot was
stored for 6 months in an argon gas atmosphere. As a result of checking
the « dose after the lapse of 6 months, the « ray count was
0.0007cph/cm?. The analytical values of the refined tin are similarly
shown in Table 1.

The respective contents of U and Th as radioactive elemenis were
5ppb or less, the respective contents of Pb and Bi that emit radiation «
particles were 1ppm or less, and the & ray count was 0.001cph/em? or
less. These values satisfied the target of the present invention. it was

thereby possible to obtain a high purity tin material that is suitable for the

manufacture of semiconductor devices.
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Content of respective elements: wippm (provided that this is wtppb for U

and Th);

(Example 2)

a dose: cph/cm?

Raw material tin was leached with sulfuric acid, and the obtained

leachate was used as the electrolytic solution,

1 having a purity level of 3N was used as the anode.

The same Sn as Example

Electrolysis was

performed thereto under the conditions of electrolysis temperature of 25°C

and current density of 3A/dm®.

Further,

solution and suspended.

10g/L of activated carbon was placed in the electrolytic

As a result of performing refining after the

foregoing electrolysis, the Pb content was 0.1ppm and the Bi content was

0.05ppm.

The respective contents of U and Th were less than 5ppb.

Regarding the reduction of the Pb content and Bi content as well as the U

content and Th content,

the reason why Pb and Bi as impurities

decreased is because they were adsorbed to the suspended activated

carbon, and the reason why U and Th as impurities decreased is because

12
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content and Th content, the reason why Pb and Bi as
inpurities decreased is because they were adsorbed to
t he suspended activated carbon, and the reason why U
and Th as inpurities decreased is because 12 of the
el ectrolysis. The deposited electrolytic tin was

of thajelgelrowdisaand cast at a tenperature of 500C to

prepare a tin ingot. The cast tin i, t
D O 0o nBaRhaT | ISCP B Godil abiRs HBRaVEE anfedast ot a

PSSy ST Yoo bt 5B R ot was
soraf1STq hohlFy L L BFFoA A BaPhEbE L R, b kg
o ESGBRE! YRS G TASSRE 10RBhaL R, "%y so e
0. 000Gl ST P PRVl 30, DR B, SR Ytany

the present invention. It was thereby
shov%ﬁ@ﬁ?%f)gégb obtain a high purity tin material that is

SbﬁhteaPésepéE@aet ngﬁgté;;a@ﬁ@ggaﬁ& i a%e{g'cﬁaaém lements were

d_ev:qces. w material tin was | eached
L Ginacl h N I 5h
sotf b oY RER BSUAL bR of Py SRYSSPA G dateR o

i fe 1 i U§| evelrz0f uge 2
pari EATRER AN 90/ e rep R B O R0 o

less.COMHieskons|uak @étﬂéﬂél%%Hérgét&ﬁnﬁb%ws%rﬂfinﬁgl@ci@ﬂ.d It was

current density of nm2.” 20 Further, 40g/L of

therebdf POSsIHRS t®lobi&m hmiyhep@ligctin ohxidrial 3pbuid snitable for the
suspended. As a result of performng refining after

mandfaetdrer egsemicoradestor deysdess. the Pb content was 0. 9ppm

and the Bi content was O 3ppm The respective
(Exampieets of U and Th were | ess than 5ppb. Regarding

the reduction of the Pb content and Bi content as well

afRawemnatedat et was leached with hydrochloric acid, and the
obtained leachate was used as the electrolytic solution. The same Sn as
Example 1 having a purity level of 3N was used as the anode,
Electrolysis was performed thereto under the conditions of electrolysis
temperature of 50°C and current density of 10A/dm?,

Further, 40g/L of carbon was placed in the electrolytic solution and
suspended. As a result of performing refining after the foregoing
electrolysis, the Pb content was 0.9ppm and the Bi content was 0.3ppm.
The respective contents of U and Th were less than 5ppb. Regarding
the reduction of the Pb content and Bi content as well as the U content
and Th content, the reason why Pb and Bi as impurities decreased is
because they were adsorbed to the suspended carbon, and the reason

why U and Th as impurities decreased is because of the electrolysis.

The deposited electrolytic tin was dissolved and cast at a

13
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25 and Th content, the reason why Pb and Bi as
inpurities decreased is because they were adsorbed to
t he suspended carbon, and the reason why U and Th as
impurities decreased is because of the electrolysis.

tempHIuAERRFI 4 e etrgbaid & Wi g5y O 5ha! ¥ed b 1A8SE was

terrper at'u e repare a tin ingo
store 528 s 0 H5Pu By’ B Ao EBRBR e g ose

afterl.rtﬁgsl%g%fe 8? 2P Ens LHiife % rr%& COMY wiRSo B0R0RRAPEHE M The
..e.I nal ytical va ueslﬁof t ;rl_elpe tin-are Cent s
anal FIEY LY 108 BN ok STy ARSI Yargen:

| a3 réglf‘edtﬁl%o%hié’rftsc@ﬁUeBh:éi o aDsbré’tlﬂgag"tivé r@bwﬁe’ﬂtg were

radiation a particles were ppm or |ess, and the

5pplf 8Y 1694!Nihe'eEsSe Sie cohtemS of Pl 8A8. BiThafceNd H&Siation «
satisfied the target of the present invention. It was

partileer gleYe PASHDLE 1665 08hal thed chiraly soint Wds 0.0®tsgH/am® or
that is suitable for the 10 nanufacture of

less.semMmheeadvgiues setviftas thd Bxayml & the Revveratiaveatiohi n It was
was | eached with hydrochloric acid, and the obtained

therdigapbasid|ovas digeth ashighep@ligctin ohytdrialsbhtis snitabhe for the
sane Sn as Exanple 1 having a purity |evel of 3N was

manuigetu@esot bemacmudu ctdb delvieds.ol ysi s was perfor ned
thereto under the conditions of electrolysis
(Exatmipet)at ure of 40C and current density of 15A/ dnR.
Further, 50g/L of tin oxide was placed in the
elReow r olaterial sioh uwasn leagiied uwiidndudiropbladio eagitlt and the
performng refining after the foregoing electrolysis,
obtaitied lelacbetr #@s uaed GOBEpaietitlyte sBiultwht edthenagme B as
ppm 20 The respective contents of U and Th were |ess
Exanoplgn BppBYindegar durgy taeelr edusiN owast usesl ms cBi eapode.

and Bi content as well as the U content  .an

. _and T :
Eleckglyséntwas menfessr greph WHiLrBiNascantipngi ek electrolysis

tempeESERdEdd T 208 G TeanBeTRLY pgddaams o e

Further, 50g/L of tin oxide was placed in the electrolytic solution
and suspended. As a result of performing refining after the foregoing
electrolysis, the Pb content was 0.06ppm and the Bi content was 0.01ppm.
The respective contents of U and Th were less than 5ppb. Regarding
the reduction of the Pb content and Bi content as well as the U content
and Th content, the reason why Pb and Bi as impurities decreased is
because they were adsorbed to the suspended tin oxide, and the reason
why U and Th as impurities decreased is because of the electrolysis.

The deposited electrolytic tin was dissolved and cast at a
temperature of 400°C to prepare a tin ingot. The cast tin ingot was

stored for 50 months in a desiccator. As a result of checking the « dose

after the lapse of 50 months, the « ray count was less than

14
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why U and Th as inpurities decreased is because of the

el ectrolysis. 25 The deposited electrolytic tin was

di ssol ved and cast at a tenperature of 400C to

prepare atiningot. The cast tin ingot was stored

nt Rl ckj

ooopﬁ ph dng‘ge hﬁ?‘% garﬁségﬁé?r?%ﬁ@% @‘3 r%ji‘h'etdt ﬁifg 8 §lrﬂﬂar1y
shovP it 2 ‘ﬁﬁ’? 4. ess than 14 0. OOOScph/cer The anal yt| cal

val ues the refined tin are simlarly shown in

aig'}ee rés %F?ﬁ&ﬁ'ﬂsvﬁf ‘EP%%”TE é’é ré&%‘é@tf@@ &ements were

oact enents wer e | ess,

5pptf BFABSE! Y!?e 98§P§8fa§e Qforﬁ’@nf%’é@f l’_I*’b ‘alﬂx@lt B?%ét é?fﬁt @é&i%ﬁ‘lo% a

partlc es we ppm or and the a ray count

partidRs Qredd8 1 ﬁﬁﬁf efle8s, 'aﬁ%lstheﬂlﬁsi%yv@bu&ﬁw‘aéﬁ 'Os(ﬁmﬁébﬁﬁc‘:ﬁﬂz or

target of the present invention. It was thereby

less POSHdYee vhuedbsatisfi@d thehabyét 6/ tHd Pro®dr indentibal | B was
suitable for the nmanufacture of seni conductor

thergley possiblé Gonglstadt iavihighkpophe tih) mate avthatierdudatiié for the
was | eached with sulfuric acid, and the obtai ned

manlfatbed of semiusprduetdrtdwevietsct rol ytic solution. Sn
having a purity level of 3N was used as the anode.

(Contbactiive Fgsamphas! )performed thereto under the sane
conditions as Exanple 1; that is, the conditions of
elRawr miajsiial tinewgsr Eaohedwit0GuHudccaciderandighsi olytained
of 1A/ dn2. 15 A suspension material was not placed in

leachaie wlascusetyas chealacirohtic asluionesubn bavipgr adpuiityglevel
refining after the foregoing electrolysis, the Pb

of 3N mSerads 20eadthd EHecBplyshnvas paﬁermegpmermunder
respective contents of U and Th were 0.01

the saroecpppditipmissas dsxamete itn 1At i$nfhif .cwdﬂhmer Otfrelﬁng&vs'S
not much different fromthe ra n@}er Jal. 20 The

tempespliyier @42RT e &N FYEreRt deRsiiy L1l d8Mved and cast at a

temperature of 240C t
ti npﬁ%@tl#‘ mg{qﬁ%d\?vﬁ%: egﬁpgﬁ?eéllﬂntl ngei‘e(‘gtaglytlc SO|U'{|0I‘I

As SHERAPRES performmg re f“mng aftgp?ﬁg'fggegomg electrolysis, the Pb

content was 200ppm and the Bi content was 20ppm. The respective
contents of U and Th were 0.01ppb and 0.006pph. This resulted in an
impurity level that was not much different from the raw material.

The deposited electrolytic tin was dissolved and cast at a
temperature of 240°C to prepare a tin ingot. The cast tin ingot was
stored for 6 months in an argon atmosphere. As a result of checking the
« dose after the lapse of 6 months, the @ ray count was 8.0cph/cm?,
The analytical values of the refined tin are similarly shown in Table 1.

The respective contents of U and Th as radioactive elements were
not 5ppb or less, the respective contents of Pb and Bi that emit radiation
o particles were not 1ppm or less, and the «® ray count was not

0.001cph/ecm? or less. These values did not satisfy the target of the
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a dose after the lapse of 6 nonths, the a ray count

was 8. Gcph/cn2. The anal ytical values of the refined
tin are simlarly shown in Table 1. 25 The respective
contents of U and Th as radi oactive el enents were not

S5pph or |.ess, e respective contents of Pb and Bi
presgRb RIS aui dilcorobtaTed | atglalabas phet ssaidhE for the
Ifesi, ang the a rae/t c(cﬁ)f.mt was not 0.001 cph/cnR or
manyiaclurerpLseMiCHNALCS #eYi %% ati sfy the target of the
(Exaéifﬁlﬁr sent invention. The obtained material was not

le for the manufacture of semni conductor

(Tin %ﬁﬁkﬁm%ﬁ@n@%ﬁ@ Feran B SRsR © >
T PSRN EXR R PESOE Ly oercs. Ao

e SRTFE BN Lo, 1| S e BfprepmsiutEr Ay oo

siiveﬁ)érrgg 8?%&%@% g@?'iiﬁteidv %r%'u%\i\ﬁﬁ?ﬁt%ﬁ&ﬁs%dﬁﬁtéiﬁ Aﬁgof 5N5

hi g urity tin, was di ssol ved a

and €Aplofi HNAN TREsE AdAMYBNEl¢mahts? wilet 8ABBHAIItBe Oforegoing
260C to manufacture a Sn-Cu-Ag all oy ingot conprised

high Yuritd- th?o WHicB WaAddrizd Iveadmaart ¢St inThA ipast atrhBsphem at a

was Stored for 6 nonths in an argon gas atnosphere.

tempAsatureefuR 60w t6 eaKuREtLhe adSAGE hﬁbytiﬁgoi apsPrizfed of
6 nonths, the a ray count was 0.0007cph/cnmR. The
0.5%agal )Bto/i,qaag avdlreasnait SAS the tin alloy are shown in
Tabl e 2. The respective contents of U and Th as
r Jeheoardstv dnelivgentwaseswre8ppdr @ messhs time an argon gas
respective contents of Pb and Bi that emt radiation a
atmopaherel eAsver eesppnofochkbeking dmnal ¢ hdoaer affecdbat lagae of 6
O OOLcph/cn2 or |ess. These values satisfied the
montha; gbe of rapecqurdsens 00dTapicmit wWete 2malyiéealbyalues of
ossible to obtain a high purity tin material that is
the tisuakiey pee sbowmni TaRMuLact ure of sem conduct or

devi ces. . ‘ i
The respective contents of U and Th as radioactive elements were

5ppb or less, the respective contents of Pb and Bi that emit radiation «
particles were 1ppm or less, and the @ ray count was 0.001cph/cm? or
less. These values satisfied the target of the present invention. It was
thereby possible to obtain a high purity tin material that is suitable for the
manufacture of semiconductor devices.

(Example 6)

(Tin Alloy Comprised of 3.5% Ag and Remnant Sn})

The high purity tin manufactured in Example 1 was prepared. As
the additive element of tin alloy in this Example, commercially available
Ag was dissolved in nitric acid, HCI was added thereto to deposit AgCl,
and this was further subject to nitrogen reduction to obtain high purity Ag

of 5N. This additive element was added to the foregoing high purity tin,
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(Exanple 6) (Tin Alloy Conprised of 3.5%Ag and

Remmant Sn) The high purity tin manufactured in

Exanple 1 was prepared. As 25 the additive el ement of

tin alloy in this Exanple, conmercially available Ag

was dissolved in nitric acid, HCl was added thereto to
whichiepasidissejord anth¢ashiir aminariatmesphene edta temperature of

nitrogen reduction_to obtain high purity Ag of 5N
260°Chite manufaciere| @2nBntAgeaiicyidedct comrised edfoiBny%niAgh and

purity tin, 16 which was dissolved and cast in an
remnigné SN at rmsphere at a tenperature of 260C to

manufacture a_Sn-Ag all oy ingot conprised of 3.5% A

ande r@shahp S?QOtTWéa%a§ f?ﬂnfqrngﬁ)tmﬂ/ﬁ@%t’é‘ré’d‘ fd gas
ths in an ar as, 5 atnpspher t of
atmoéﬁgékﬁ’ ngr}ifhé‘ &8 ‘cb'é aPF%Pk'PngT‘%E 38§96aﬁ%2?ﬁs'aptgﬁe°f 6
ray count was 05 Th t I
monthe, Tgedy o Y e @Wﬁ/ﬁrgg-l 2" Hretvud e of

ents o0 radi oactive el enents were

the t’@p%' YA§ & qu %T?B%éctive contents of Pb and Bi
| 328 Finecifie BobEEanP S88 LT sSirAtihReted B flecys were
5ppbiﬂﬁ€i 35 o e Ve Replalfo B BBl & BRFRRG adighion
artia%i\& (% t&r h@ls tgﬁ&ctb% %t”'rta?(k:’éecguﬁto%?%hﬁ OO%ph{gm or

f sem conduct or dev

less. (T*Tﬂeé‘b'\?‘é’[ugg thS¥RAY ‘Eﬁ ?e@ acﬁp eﬁ%’@%%’?ﬁ |r${?éntwﬁ h'lglﬂvas

tin rran act ure was pr epare

theretbhgenﬁgmégéglbg Y& o@t&ﬁ‘?ﬁgﬁgﬁfpdr‘lt@ & 'nﬁ’é(te'r[éittﬁhﬁtﬁééffﬁb% f%r the

l'y avail a silver and zinc were purif

mandfﬁbﬁ%%ﬁé&%‘iécﬂ{d{ﬁit&H@vft@sa' n Zn of 6N. These
ditive elements were added to the foregoing high

(Examﬁﬂé tin, which 20 was di ssol ved and cast in an
i nert at m)sphere at a tenperature of 260C

(Tin Alloy Comprised of 9% Zn and Remnant Sn)

The high purity tin manufactured in Example 1 was prepared. As
the additive elements of tin alloy in this Example, commercially available
silver and zinc were purified through electrolysis to obtain Zn of 6N.
These additive elements were added to the foregoing high purity tin, which
was dissolved and cast in an inert atmosphere at a temperature of 260°C
to manufacture a Sn-Zn alloy ingot comprised of 9% Zn and remnant Sn.

The cast tin ingot was stored for 6 months in an argon gas
atmosphere. As a result of checking the « dose after the lapse of 6
months, the « ray count was 0.0008cph/cm?. The analytical values of
the tin alloy are shown in Table 2.

The respective contents of U and Th as radioactive elements were
Spph or less, the respective contents of Pb and Bi that emit radiation «

particles were 1ppm or less, and the « ray count was 0.001cph/cm? or
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to manufacture a Sn-Zn all oy ingot conprised of 9% Zn
and remmant Sn. The cast tin ingot was stored for 6
nonths in an argon gas at nosphere. As a result of

checking the a dose after the lapse of 6 nonths, the

Iess.gf rl'%)éggf ; %Jfagf;ssac{% %ﬁﬁ%@%@%ﬁﬁﬁ%@rﬁs@%iiﬁ\?{%}%t\{gzll Y3t was
therebyoartibIgds obtays (oen Rl R o eplafaCly iiaaia tor the
mangafge Mesehicdydiit Bl BFsCount was' 0. 001 cphleng or
(Comiasafiy BAVERE 8. Tt vas ther eby possibl e to obtain
(rin Augh Lo LT S S A0 BeteRBL ot ve
fggggémmgpr{;ﬂgwéﬁﬁg@arénseqaﬂ{pig-5%5&1,pré§%f%u. As

urity tin manufacture

the a@&fi‘m"%: QIdmiiis Ft{fetfﬂgagﬁ}gl @fthi&@x%ﬁke{,i H&ﬂﬁ%é}%ﬂ}% aQkilable

tinalloy inthis comrercially avail ab

; Ll-we i 0 i e| 3 i
snlvershhg.éc%@frgeﬁ% Ia\f}ng'ltglie@eP%’f 3N wereeliséd. Nhﬁﬁeeaddmve

use _ _addl \ | ements were added to the
etemEﬁfse%rBQadHéH‘t@@lﬁéﬁbﬁré%dlng%?ﬁ*‘p%% toh swhloredatOdigedived

cast in an i1nert atnosphere at a tenperature of 260C

and datNANH a6 WrBmasphierBUatAs téipeyaiute f 2B0NT 6 edamiifacture
0.5% Cu, 3% Ag and remmant Sn. The cast tin ingot was

a Snt@ay afiey ifgopobhprisecof 8raperCygassafgosphessnatd Sn.
result of checking the a dose after the | apse of 6

nhiehgast hdnaimgyt coasnt steaedO0fdr dpivhonths Tihe an argon gas
anal ytical values of the 15 tin alloy are shown in
atmosphkee 2. Atha respieadfi vheclingetiis @f dosanaftahths lapse of 6
radi oactive elenents were not_ 5ppb or less, the
monthes pieet iv eay mouitwasf0.PophafemBi  (Thet asaiticaddiatuesref the
~aparticles were not 1 ppmor less, and the a ray
tin albmuate whowiotn Teb®2. cph/cn2 or |ess. These val ues did

not satisfy the target of the ) )
The respective contents of U and Th as radioactive elements were

not 5ppb or less, the respective contents of Pb and Bi that emit radiation
o particles were not ippm or less, and the a ray count was not
0.001cph/cm? or less. These values did not satisfy the target of the
present invention. The obtained material was not suitable for the
manufacture of semiconductor devices.

(Comparative Example 3)

(Tin Alloy Comprised of 3.5% Ag and Remnant Sn)

The high purity tin manufactured in Example 1 was prepared. As
the additive element of tin alloy in this Example, commercially available
Ag having a purity level of 3N was used. This additive element was
added to the foregoing high purity tin, which was dissolved and cast in an

inert atmosphere at a temperature of 260°C to manufacture a Sn-Ag alloy
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29

20 present invention. The obtained material was not
suitable for the manufacture of sem conductor
devi ces. (Conparative Exanple 3) (Tin Al oy Conprised
of 3.5% Ag and Remmant Sn) The high purity tin
manufactured in Exanple 1 was prepared. As 25 the
ingotacddinpiris@deded &t Ad anidnreannagt gﬁ- thi s Exanpl e,
commercially available Ag having a purity |evel of 3N
waddeuserpt i dnaadiwageskiregener ihsmoadidedin ;R hargon gas
foregoing high purity tin, which was dissol ved and
atmospberen S 4 nepuita@hedprsing the a0t 8pper atiar eher lapsecof 6
to manufacture a Sn-Ag alloy 18 ingot conprised of
monthss ghAgYa iRl COHRANASY. ORI eHY: ReianplytiGakvalugseel the
. for 6 nths,i& g? argon gas atnosphere. As a result
tin alhpy @R SBWY tthd 8R1@16se after the lapse of 6 nonths,

o5 e GRE sl 56 PR P, o ca g3t hclor e
not ic? eﬁil'g\s/%e ontr%%;{nggg{fbgg%?grggggfaﬁnggr?%%g%ﬁ%@Et.radiation
o rRRLRR e, BBl O ThaBnd s k0 Ty *GBEPH € o
0.007p @R oR° ot TER%, LAERR MR 450, ShOsBPangRHBRL pf the

i . ' f
oresB BB, "o CAbeRhE' R EhE TRLERFT MifaBle for ihe
man@}a{c?%frecef@éhﬁgg & t%o"@/_i Rermant  Sn) The hi gh

purity tin rmnu?ac?ure in anple 1 was prepared. As

(Coﬂﬁa@ﬁ,@gg%mp\@ 4l ements of tin alloy in this Exanple,

conmerci ally "avail able silver and zinc having a

(Tin PYblt G0 hip¢Rled0bf 39 PRArghdiRimndhesa) addi tive el enents
wer e added to the foregoing high purity tin, which was

the additive elements of tin alloy in this Example, commercially available
silver and zinc having a purity level of 3N were used. These additive
elements were added to the foregoing high purity tin, which was dissolved
and cast in an inert atmosphere at a temperature of 260°C to manufacture
a Sn-Zn alloy ingot comprised of 9% Zn and remnant Sn.

The cast tin ingot was stored for 6 months in an argon gas
atmosphere. As a result of checking the o dose after the lapse of 6
months, the « ray count was O.5cph/cm2. The analytical values of the
tin alloy are shown in Table 2.

The respective contents of U and Th as radioactive elements were
not 5ppb or less, the respective contents of Pb and Bi that emit radiation
a particles were not 1ppm or less, and the o ray count was not

0.001cph/cm? or less. These values did not satisfy the target of the

present invention. The obtained material was not suitable for the
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1h

a Sn-Zn alloy ingot conprised of
20 The cast tin ingot was stored for
As a result of checking the

Sri .

an argon gas

man
a

at nosphere.
a dose after the | apse of 6 m)nt hs,

et ies

U and Th as radi oactive el enents were

t he

val ues of the
The respective contents of
25 not 5ppb or

9% Zn and remant

6 nonths in

a ray count
tin

| ess, the respective contents of Pb and Bi that emt

[Tabfeag ation a particles were not 1 ppmor less, and the
y count was_not...0.001.cphlcnP. or.less.. These

Elemfmn ExadnplendExampie | Fxenples emperative aigtive | Comparative

i nveénti @&. The obtai ned iat er|i dxanaglendt | skkamigle 3 or Example 4
Al the|1%gmgnufjactorge of s@mtonduckorQtdevi ces. <0[0Aabl e <0.01
s 2] Hengnt Exanpje B arrpbe Exanpl eZonparativeq 8
Fe OTRHarZ pY® OOR AV 451" 7 Exgpt e 2 EXangliE 3T gy
TR A 8 N E NG VLA PPN I & S B
Ni <01 <6011 5 x®Ta 5 ®c0l1 <<81<o 1]<0. X0Hh 1 g o .80
Cu cu{0323-903823 28 0[05<0-050.051.9398.5 7 2.3
As Cd <0. 09%0. 05<@£(D3)5 0.205.1]0.8 114 <1 1 <10B <1 2 7
Cd Sb 0.£.68.5 <Q0®5L. 0 @0503.3 Te0w.1 0/1 <001 0.8 0.8
In 0.4[41.{Pb0.6.3.6 0.848 6.0 1548 B [0.1 Q415 0.]1 2
Sb Y-°Y208Y%] <05 <0.5 1.0 0.5 1.5
Te <0.1 0.1 <0.1 0.8 0.4 4.1
Pb 0.6 0.6 0.8 7.8 6.0 15.8
Bi 0.1 0.15 0.1 0.6 0.5 1.0
U <0.005 | <0.005 | <0.005 0.005 <0.005 <0.005
Th <0.005 | <0.005 | <0.005 <0.005 <0.005 0.007
a dose | 0.0007 | 0.0005 | 0.0008 0.1 0.03 0.5

Content of respective elements: wippm (provided that this is wtppb for U

and Th};

o dose: cph/cm?

INDUSTRIAL APPLICABILITY

As described above, since the present invention enables provision of high

purity tin having a purity of 5N or higher (provided that this excludes the

gas components of O, C, N, H, 8 and P), and in which the respective

contents of U and Th as radicactive elements are 5Sppb or less,

the

respective contents of Pb and Bi that emit radiation « particles are 1ppm

or less, and the « ray count of high purity tin having a cast structure is

0.001cph/cm? or less.

possible the influence of the a ray on semiconductor chips.

It is therefore possible to eliminate as much as

Accordingly,

since it is possible to significantly reduce the occurrence of soft errors

caused by the influence of the a ray of semiconductor devices, the
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U <0. 005 <0. 005 <0.005 0.005 <0.005 <0.005 Th <0.005

<0. 005 <0. 005 <0.005 <0.005 0.007 a dose 0.0007

0, 0005 0.0008 0.1 0.03 0.5 Content of respective

el ements: wtppm (provided that this is wppb for U5
preséﬁﬂmﬂ@ntl(ﬁ\ dog8afaPdY A at NPRISTRb ALY ARPht (PR td Y whtere tin

descri bed above, since the present invention enables
is to oMb 64 Ad Bfe BomferinkdmpuetbYof the NREI ng a purity of 5N
or higher (provided that this excludes the gas
conponents of 0O, C N, H S and P), and in which the
respective contents of U and Th as radi oactive
el enents are 5ppb or less, the respective contents of
Pb and Bi that emt radiation a particles are 1 ppm
or less, and the a ray count of high purity tin having
a cast structure is 15 0.001 cph/cnZ or less. It is
therefore possible to elimnate as nuch as possible
the influence of the a ray on sem conductor chips.
Accordingly, since it is possible to significantly
reduce the occurrence of soft errors caused by the
i nfluence of the a ray of sem conductor devices, the
20 present invention is useful as a material to be
used at | ocations where tin is to be used as the
soldering material or the like. { 21 CLAIMS 1. High
purity tin or tin alloy wherein the respective
contents of U and Th are 5ppb or |ess, the respective
contents of Pb and Bi are 1 ppmor less, 5 and the
purity is 5N or higher (provided that this excl udes
the gas conponents of 0, C N, H S and P). 2. The
high purity tin or tin alloy according to claim1,
wherein the a ray count of high purity tin is 0.001
cph/cn2 or |ess.
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3. A manufacturing nmethod of high purity tin,
conprising the steps of 10 leaching tin as the raw
material with acid, using the obtained | eachate as an
el ectrolytic solution, suspending an adsorbent of
inmpurities in the electrolytic solution, and
performng el ectrol yti cGlilMiPng using a raw nateri al
Sn anode so as to obtain high purity tin wherein the
respective contents of U and Th are 5ppb or less, the
respective contents of Pb and 15 Bi are 1 m or S S,
1. aRODHRUY inwrlfén@ruoarwgﬁgw@rt Fesasdire; batanis o1 U 'and
excl u es the as congonents of
%

Th ag SpR R TR %\f%sen@mﬁ.caf?%@hd@' 514 16pM or less.
st TSGR 1 ot R e, 860008 e
coméﬁ‘?fﬂéﬁﬁ%%%' QAR Bhare n the hi gh pari ty ¢in

oH ¥ Bish RS GEBEA RS D KISl e
ray cgﬁﬁ] toméﬁequrtgellrggsoﬁeodﬁfcp@l/%mcnﬁe% longer is 0.001
3. A manufacturing method of high purity tin, comprising the steps of
leaching tin as the raw material with acid, using the obtained leachate as
an electrolytic solution, suspending an adsorbent of impurities in the
efectrolytic solution, and performing electrolytic refining using a raw
material Sn anode so as to obtain high purity tin wherein the respective
contents of U and Th are 5ppb or less, the respective contents of Pb and
Bi are 1ppm or less, and the purity is 5N or higher (provided that this
excludes the gas components of O, C, N, H, S and P).
4. The manufacturing method of high purity tin according to claim 3,
wherein oxide, activated carbon or carbon is used as the adsorbent.
5. The manufacturing method of high purity tin according to claim 3 or
claim 4, wherein the high purity tin obtained via electrolytic refining is
dissolved and cast at 250 to 500°C, and the « ray count of the cast ingot

after the lapse of 6 months or longer is 0.001cph/cm? or less,
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