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FIG. 4:
AA Anolyte

BB Raw material

CC Containing lead sulfate precipitate
DD Anion-exchange membrane

EE Electrodeposition

FF Catholyte

GG Containing no lead sulfate precipitate
HH Filtration/purification

Il Anode

JJ Production of electrolytic solution
KK Increase in Cu concentration

LL Cathode

MM Electrolysis/recovery

NN Decrease in Cu concentration

(57) Abstract: Copper or a copper alloy each characterized
by having an q-ray emission of 0.001 cph/cm? or less. As re-
cent semiconductor devices have been made to have a higher
density and a higher capacity, soft errors are more apt to oc-
cur therein because of the influence of a rays emitted from
materials present in the vicinity of the semiconductor chips.
In particular, the copper or copper alloys which are to be
used in the vicinity of semiconductor devices, such as cop-
per or copper-alloy wire leads, copper or copper-alloy bond-
ing wires, and soldering materials, are strongly required to
have a higher purity. There is also a need for a material re-
duced in o-ray emission. The present invention hence ad-
dresses the problems of elucidating the phenomenon in
which copper or copper alloys emit ¢ rays and of obtaining
both copper or a copper alloy and a bonding wire formed
from the copper or copper alloy as a raw material, the copper
or copper alloy having been reduced in o-ray emission and
being applicable to the desired material.
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[0033]

[0034]

[0035]

[0036]

) ERWRZE, BEBEEP b2 A VMBBLAVE D ICKEA 4 VX HES
WS ZEICHENH D, RIEEREZITo>TH, BIAURXMEZRAW S
BICiE, Pb2tAAYMBBLTLEWL. AV — REIOENRICEANEAL
TLED>DT, LEBOBY., BAIAVRBBEZAVIHELNH D, k. &
RO ST OMBEEADIREE. 74 —E2RAVERBICEYITD,

LEDBY., AFEFKPAL, MEBAAKRZEHERE LTHW, B1 4 03330
BERAWEREEREICLY, 8820, 1 ppmUARILETRETZIEN
AREE o7, TDEDIC L THRAERBRIADHEXIAEGRIE. FEKRKEE
DafRDHEILLDY I MNIS—DORELAZLIRBPTEDZEVWD BN
REeHT D,

e, LEEDOBY., MBERKREZERRE LTAVL. B14URXBEEZRA
WRRIREREAITENAAETH DN, affE2%0. 001 cph, cm2ld
TETBHIENTEBZRAETHNIE., TOFEICBREINBWVW EIFERIC
BETE2THDD,

E e f

RIS, AFEAOEREGHICDOWTERAT 2, 4. AEEAIFH X T—H
THY., ZOBFITHIRINZEDTIERW, TR8bhE, AREBFORMEBED
FERNAN T, ZEFILIADERH D WVITEFEZLTEETHEDTHS,
(EHREHI 1)

SRR TRICH TG CREIN/ZOMEE (MENII%) #RAT
J—R&L., MBEARCERBREZT o>, MAPICEEINTUVLSIE
MBRSAE L THIH T 20T, HHEMHIERICE I AT NEDERILET 57280
1B F R BEE RV IRESE S Lk,

PRIECHIAZEIEM L. MEDIREICQR >RERY TTIRERY,
2iE%E. THMOLWRKREZRIBICEY ., BNZ2Ek. JhildY, HEED
BEWHEE 4 NDIRENRYMESBKL, Pb, U, ThOSEEIEX ThEFh<O.
Olwtppm, <bwtppb, <BwtppbEor,

BN L 7= BT E %% - &80, 1200° COBETHAR-HEL. &
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[0037]

[0038]

[0039]

i - HEERD S aiREORIELEZRAN, aRNERARIIAERE - $HiE
LAREEZELTHT. 5mmOEIICL, 3TO0mmX310mmD 7L

— MWL, CORAEEIETICT1 cm2THD, Ihix alFllEssls
L7

afRAEEBIFOrde | att®dDGas Flow Proportion

al CounterE®FI8600A—-LBAERAWVE, FEARIZI0O%T
WIv=10%2% >, AERBIENY VIS0V RRUEBES 1 046
BT, RO A4FEITAEEN—VICBLERREE LTHRFEEMNS 104

BERITTHD, 2FY, aRBFHICAVAZDR, B - HEHS 18
E&. 3:BEE. 10A% 20H% 6»ARD. TNhETNICEITS 50
BEEMS 1 045EEZEITOT—9TH D,

LEHEBHIDOWT, B - HEH S 1R, 3HEEE. 1 »BE. 25
B, 6 » BBRREUVMORAGIK26P bADELICL D afifeHREIEZRO
=Y LDRGIE2TOP o BRVWKRREICEWT, 2'1°Pb—>210B i »210P o
—206 P b DERIRF T — VD EEREICARZ27 s HZBEL3 08 HRICa
RELZAELAFER., aff2IFRATEHE0. 001 cph,  cm2THY, &
FEFRRADSRH%E L TW,

T, tHERA Ty METBHB/ICBEWVWT, BMT dE58THRE LT,
B®EAIl, Ag, B, Ba, Be, Bi, Ca, Ce, Co, Cr, Dy,
Eu, Gd, Ge, In, Il r, La, Mg, Mo, Nd, Ni, P, Pd,

Pt, Rh, Ru, Sb, Si, Sn, Sr, Y, Ti, Yb, Zn, Zr
MOERIND 1ELUEEZHTIO~H100wt ppmKENY 52 DT
na,

CDFEEDEEDZEICEWT, A - FEDRIC, X=X (H) &&
5Cu%sg®H, HERICEENDPb, U, ThoEgazs%., Th®th<O0

Olwtppm, <bwtppb, <5wtppb&dadZENEETH
Y, AERFITIE. ChHDAEEDEEICEVWTH, ARKIC, aiFE% M
ELEHER, aifE2528AKTH0. 001cph,/ cm2%E2ERTBHIENT
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[0040]

[0041]

[0042]

X7,

(Lbgefl 1)

mARER R 2 AFRHFE L. ERfl1 ERROAETaREARZFER LK
o Pb, U, ThEsEEEE*FnFhniwtppm, <S5wtppb, <bw

tppbTHo7,

BREGHEERD S a iREORBELEZANLGER. offE213. BEHEE
#%130. 00T cph/ cm2llFTHLMPRAICEMLE, ThITARE -
HELIR TP o NEFELALDIC—FHNICaREMESC LoD, PbAtl
wtppmBEINTWEEHIL, BURERF I —VHAEEINTaREN
BML7EEZONS, ZOBR. ARRBOENZENTEI LI TER
o7,

(Lbgefl 2)

TR TRICH T DERIFTREINAEZOME HENI 9%) ZFEAT
J—R&L., MEEARCTRIEZAVWT ICERBRZT >/, TO®RRP b,
U ThoEEEN Zh®Fh0. 2wtppm, <bwtppb, <wt

SppbTho,

BREGHEERD S a iREORBELEZANLGER. offE213. BEHEE
#%130. 00T cph/ cm2llFTHLMPRAICEMLE, ThITARE -
HETIR TP o NMEFELALLDHIC—FHNICaREMES LoD, PbAO

2wt ppmBEINTVWILOHICBURETF I —VHIERINTaRE
NEMLEEEZONS, CORBR, AFEFEBAOBNZERT DI EETE
mh o T,

(EHefI2)

EHEGI 1 OFETHER LRI > Ty be, BBISMITICLYVER25
MmDTAYE L, afiIEEBEOHM ML A ICHEED, b1 &ERK
DHEETafRZRE LER, «ffEFEMES. RELTO. 001cp
h/ cm2ll T THo7, BENS, TOMILAEETAVIE, HRYT 1>
T74v& LT, BMIFATE S,
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[0043]

[0044]

[0045]

F/. BIREREFIICBVWTHELEZAI, Ag, B, Ba, Be, Bi,
Ca, Ce, Co, Cr, Dy, Eu, Gd, Ge, In, Il'r, La, M
g, Mo, Nd, Ni, P, Pd, Pt, Rh, Ru, Sb, Si, Sn,
Sr, Y, Ti, Yb, Zn, ZrHh5RBIRINZ1EBULEAEET1 0O~%1
OOwtppmiHMLEBEEGEER,I Ty M2RAVWT, EEIEMIZITV., «
RERE LR, afRE2IFEMES. ZELTO. 00T cphcm2i
/Jonhi, Thid, HEEOREEBICHITIEELRNIAENIEEZTHY
RN=R (B) £BBCueEH. MERICEIENDPD, U, ThOSHE
2%, ThZTh<0. OTwtppm, <Swtppb, <S5wtppb&
FTHIEILFYERTELLDTH S,

(e 3)

LEERfl 1 ROLLERGI 2 DAETER LA > Ty M &#R5IEMITICE Y
ER25umD7AvE Lk, afiIEEEOHM ML A ICHEZOREL
IHER. aff=Zld, REIZIMITERIEO. 0O01cph  cm2iZBETHo1k
. INDRAZICEM L, UEDS, COMIULESETA VIE, ARV T
AT T4 %ELT, BRHBEMBEIREALWL,

EEX L DR AATaEM

LEDEY. AERIE aBEODPRVMEISERTE 2HXISHEE RV
XIFHEREFRNET IR TA VI TAVYZRBTEDZ LW BRADR
EETDHDT, ¥ERF v I D aiGDFHEEBNFRTEIENTE S,
Lo T, FEREBOaBOFEICLDY I NIS—DOREEZEL R
HTE, FARMALEEE. WAL RY T VI 74 ¥, BALKE
REDMIIIHER =AY SEMOMBE LTHERTH S,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

FEk DEIH

B - FELEBROEND aiEENO0. 001 cph, cm2llF
THd I EERFHE T RXITRER,

BEE - e S 1 EFE®R. 3BEER. 1 2B%. 21 A%. 614
BRU3 01 BROABD. ZhEThDaiBEN 0. 001 cph/
cm2UTTHD I EER/HHETHIMIUIAER,

MEMNAN (99, 99%) ULETHZIEABBETHEKRIE
X 2 EEE DX I E &

PbEBEENO. 1TppmUATTHIIEEHHETDHEKRKE ~
3DOVWTFhH—IRICEH DA ILRE R,

BERIE1~4D0VWThA—HICEHOHEXIIFEEERHET IR
VTAvITIAY,
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