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A copper alloy wire for electronic package, whose material is selected from a group consisting of copper-
gold alloy, copper-palladium alloy, and copper-gold-palladium alloy. These base alloys may be coated with
one or more thin films selected from a group consisting of approximately pure gold, approximately pure
palladium, and gold-palladium alloy. The alloy wire has a polycrystalline structure with a face-centered
cubic phase and comprises a plurality of grains. The grain structure of this copper alloy wire is consisted of
equi-axial grains, wherein quantity of the grains comprising annealing twins is 10 percent or more of the
total quantity of the grains of the copper alloy wire. The invention also includes a manufacturing method of
alternative treatments of multiple cold working and multiple annealing to obtain the copper alloy wire with

a grain structure containing a large amount of annealing twins.
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A copper alloy wire for electronic package, whose material
is selected from a group consisting of copper-gold alloy,
copper-palladium alloy, and copper-gold-palladium alloy.
These base alloys may be coated with one or more thin films

selected from a group consisting of approximately pure gold,
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approximately pure palladium, and gold-palladium alloy. The

alloy wire has a polycrystalline structure with a face-centered

R S 1]

-

cubic phase and comprises a plurality of grains. The grain
structure of this copper alloy wire is consisted of equi-axial
grains, wherein quantity of the grains comprising annealing
twins is 10 percent or more of the total quantity of the grains of
the copper alloy wire. The invention also includes a
manufacturing method of alternative treatments of multiple cold
working and multiple annealing to obtain the copper alloy wire
with a grain structure containing a large amount of annealing

twins.
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[0001) ABHEIELWNEAEZLSEMRERR A E
SHEMNANREFHENBECNFAESSRM RED K
7% | | ®
Gzl )|

[002] THELBPEEHLER B _H8 (LED) HE
WHE TEEEES R TRBEARVBTRUSEFEERY
FmmRER FURERATE - ALEFESAREENSE
ButpAEBErEEtE AN TAFEEARHANEE
HIEEN - MTERHEZESTHEESEEMEAE T B
EATHEASABERARNE BRMLAERFHIEA LT H
ME T - AT BREANE B (FRY) KEARRKER ®
NEZERBAETESAERCHEN @ H KSR ENEY
B EEBEEE (Heat Affected Zone) » 78 B IL & 45 69 A% #4
CHEABEEMBELNRERS  EERTOHEANRN -
EERMABARNRESE L HREE (Wire Pull Test)
B RN ER LAY ERENATMPEEARE -4 HBRE
RomEHEER EAEEARERE BEEBRMOSEREE
th A AL A EN Y SR T E £ BEBHE S (Electron Migration)
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[0005] % PSSR T RIFS: LRE-264
e EB0.01~30.00wt% HESHE: LNA-EE5SHWES
£50.01~10.00wt% BEBHE LR LIE-268  H-84
4 H-2-BAELMNESEEB0.01-3000 wi% - BEED
0.01~10.00wt% » B2 2 5% - |
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(008 ZE A ESLHEM T LRAESSHEM R

EEF B 10~50um o
® [0009] Z= LitAEALHEM T L RBEBHNEERIFS
0.1~10pm -

(0010] ABHNRBHE-—BHESSRHNUES % &
& RE—MEBEN LRERMUMEEZEEHE-&  #-8
f-2-MELFERCERNER L — UNENBMITRY
S B FRER L EEEMOET  RBBE/NR L mES M
MBS — BN ELRB N IR SBENEN-1)EREN
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L E -

[0011] HELEFAEASHRMWEETES > LltwinT
RS BEresHE HERELRZES -

[0012] EL@%@%%%%&ME’J*”&ﬁ{fﬂP |t & 35 R
KEBBEFEHELARIAMREERAET -

[0013) LM EAESBEMOEEREFR » LHRBERM
MEd s BT BEETHSE B LRERM M E N ERER I
AL RESEMRS B URH LA BEET WM

» BLEL bl M B AT e

[0014) 7 LMAESESBRMNHEELTEF - LRHEKRM
WM REBES TSR RLRERM M ERER I

R DUEREEN AR Bl EmERMT -

[0015] ZELEFAEASHEMWEE T E S > £ Lt E
SHAMIRAYEMEM SR REFEBERLSREEHERE -
RENBEECZABRYNREE L XS EEESE  LERE
MBS EEEELNMS  EBELHNME - &-E5M
ReEENEDRy— LREFHNEEREFF0.1~10um -

[0016) 7E LssAEASBRMBWBERES > £ Lt F &
BE-EEASBEIB BFEEOEHBEEE  AENBES
LBV ERE -SSR EESBE LEBNMEREE
HEELWAES FELOME - E6SHEKRZCEFDN
Hry— > FREBENERERFFO0.1~10pm -
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RF-£ESLMWEESEB0.01~30.00 wt% » R ESH  Li-
EES MBS EB001~10.00wt% > BESH  UERLtHE-£&
54 H-EEe  H-2-HEELMESES0.01~30.00 wi% -
M2 2 E0.01~10.00wt% > BB E S -

[0018] AL ALEMOREFEF - LRHEBRMY
H 45 B AT B 5~10 mm b A R M B0 SR R EFIF 5 10~50pum -

[0019] BEFHEABHERUNBRMER > FEHHEH

Cﬁﬁﬁﬁméﬁm&&%%ﬁmw%&ﬁﬁ%%ﬁ%%*ﬁﬁ
BEABRNENNEE  HLLES2BEHMNFESEBEY
10%Lh | - FESL > B REZMEMN  ABFERMWEAEEKX
FEEBCHAESLRMBEENE % TEAREBESEME
m$~%%ﬁﬁﬁﬁﬁ~mwﬁﬁ%§~%ﬁﬂﬁ%éﬁ%%
YEBWHREIBERAREEN S NN BERE  RWERT
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T EIAB R AR HE —HEIHAEZALBMO —BONE B
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I E THUT R ARRLEEEESER T RESE
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Fr 5 B A E -
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BH10, HABEERER-264  W-£5%  H-2-£5%
g TRy — MEIBEFT BAZEEHM10
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[0026] # T XRFSEE2A2BE - EFRARHE_RE
CHEASEEM20- R E2ABRHES S RM 2009 — H 5 HY
SENTER F2BEREFTREABFITEEZSGERM
200 R E SR HEEEE -

[0027] ABPAE_REZHEEGSBM20 TR —F
M2l —ERE2s - WEMBEM2INMEZTESNR -8 - -
-2 EEEERCEROEFZ— - WE2BE AT
K EASEM 20N MYEABEBEEYSE LI AEENS
ERBTASERESN EENEESEH 22 556
SEHMNCHEUNEAESRAMBR HPEFEKEL2M &
WHHE  BEHEAEEZEASBRM 200 ESNBEN10%E
Fo PEBSEHEN LREMBRM21 L LEF2STEHEF
RSB BEER LERCHNMEREETELNMNE H
BLEHHME - LSRR CKRENE T — - BEHLE
BSHIMEMLEESE TREEANNEMBM2IMER AR
g ABEHEAPREEBEERR - 354 WEE25H
EEHIFS0.1~10 pm> B2 2BE H K BEw 8 & 2589 & B AH & -

[0028) BAMAXEFRHAE 2 A "HEEH EWWME o
rEE LML, % U TEELNHE B RIBTEEE
tHYEBERE2F e EM TR HEVENHRENME  BEEH
e R EESVBRPAHEIU T 2R E LI E T E
RE2FHBEHREL210%WWHEs MELAEESENHEEE
REENEERNHEBHITIENAKREERERN RS " EE LY
Mg, HMEEELOMENZEIRR - A% Y AT B X7 HE
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=, MW ENEER BB ERRE - 8T Pk 5
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[0020] 7# LitsA-& - 40-40 - H-¢- LA L ESHUES

RAOBRMER/BRENESL B4 SH2EFRARESE

RAoMENEE -

[0030] 4 EABRHEE—  B_REZHESSRK

HEBRERFEI0~50pm MAMNARBEFHETHRESAY
Q@uit-28 REEBENER FUEABHZCSBRMER
REMBGERERSR 61 Ba%  STEE8 ABERDE
Mg BERSS MAEZALEMWERATKRET RN
P MARES L gl R & E -

[0031] ABHIFALESLBNWBEE— BHFES
SHHMBESREBTMEEEREREN B EEEED S S
W HEKEFE SR RES1~10 um - T AR —RZ &S
SHMERBYTEHRRE 0.5~3 um> AMEKBRS TEA

o
EEANEE MELHREHEENZXE B & 5 AT B K
RE: c ABRACEERVMNEEEZEZIRBEREES 10%A &

WA E S BB KE & (Annealing Twin) M > 38 EiE K& &
A E &S (Twin Boundary ) 385 ( Coherent) #& & B & -
BRERECIIFKEFR HATRER —BREAEHZHAHBS
% ( 55 2 % : George E. Dieter, Mechanical Metallurgy,
McGRAW-HILL Book Company, 1976, P. 135-141) > B FA & & 5
NBEENAEE TUEEZXBEL MAOREEFEe69 K
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"o RALEBRESRENNELEHETEa®E - 55 0 HEEREKE
ErHBEAEEIEETESNERE/ N EMERABRENE
EHEEAE E-NEECHEEEMBCESEEE (F2
% : L. Lu, Y. Shen, X. Chen, L. Qian, and K. Lu, Ultrahigh

W

Strength and High Electrical Conductivity in Copper, Science,
vol. 304, 2004, p. 422-426) - [A B H 1 2 1K By 7 T 48 17 GE UL 78
EEESLEBNBLARE —RESAELABRE TEESE
hESERAST R FEHEFAEANZAEBNRAE
EREABEBFER FELSAERRAAEERE  AMER
BHHBTEEHESNRERE NEETREABES -

ek (SEERE) WABMREANESEE T UERER &K
R AHZABRTHESHESNEES BRI CBITHRES
% EHLAEARAECEWESRMER FHEMARREM
MERAYER BRENBABRRE - BZHE> AREFRAE
RS RARBEREL AN BERNEREE  EETERER
BEBRAECERM NS EFBH0ES K ik #
RTHMBERBNTRECRSBRMNEBBHE T
FAEEMECAREE T2 S TNV EERR S (F2
% : K.C. Chen, W.W. Wu, C.N. Liao, L.J. Chen, and K.N. Tu,

fLﬁ

W

Observation of Atomic Diffusion at Twin-Modified Grain
Boundaries in Copper, Science, vol. 321, 2008, p.
1066-1069.)- s & LM B AEHCHARSERMERRSF
EEEBNX _BBELERTRESCHARME R —REANE
EVEARENLRERYTEE -
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[0032] S4 > MERLAFHE  EXRABHZIHAELEELE
MBI EESD  ELINHNEBEEL LN ENSEEKRKELE
BN JTEEAELLIBE MEZBHITRESENHERMYE
P HHFBELRAEXKBEEEBENENR B2 EKELE
BHHRANBEEERUERMAAENENBSUNUTHEERE 2
AERXKEBLEER WELERANLAZHITESSEMN
T

[0033] EE—FHRP > HAAXBPHIIRAELSEHEM UL

@it AR —BELNBMO SN EERBALS LM SHEEK
2R ELEEB2EEBEERMECENERERTINRE R FH A
(Crystal Orientation) » BRI [ [F] 4 AT LAPH #% 3= £t ( Dislocation)
BB MEEAMBBARE HEABRBIRR—HEHNH
MENEScBERMFUESAELRABEZERS > A1 H
S REMAFIRITRESCLELETEZEENRMEE 4 BkE
mALEESZEEZH HANMBRAKRELEEYE (F2 %L LY.
Shen, X. Chen, L. Qian, and K. Lu, “Ultrahigh strength and high electrical
conductivity in copper,” Science, vol. 304, no. 16, pp.422-426, 2004. J L. Lu, X.
Chen, X. Huang, and K. Lu, “Revealing the maximum strength in nanotwinned
copper,” Science, vol. 323, pp. 607-610,2009.) - 2 It » 7 %% B BB 'k B 5
HB R ECRBEESERM T DU R E— 8 E 58 &
NMEBEMEOZHEFEE EHREEEAETORAE S

B® (CrossSlip) RAILLKEEEEZHHEHBEREXKEZR
Eﬁ%ﬁﬁﬁ%%-%@ﬂ%ﬁ’@%ﬁ%%Zﬁ%%%ﬁM
MEREEENR —RBANHFRM -
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[0034) i iEwmE L E2FEE (5 2 % George E. Dieter,
Mechanical Metallurgy, McGRAW-HILL Book Company, 1976, P.

Ill

135-141. K R.W. Cahn, Physical Metallurgy, 1970,
P.1184-1185) » 5B ok %t 5 4 B 89 K B & B A ¥ i1 7 A B A BT
EREEEE CHBEEXKREEE EEESEBEHNIER
zg%ﬁﬁﬁﬁ(mwmgﬂﬂﬁr LR E R R R F R
ﬁﬁﬁ%ﬁ@ﬂ&Z%%ﬁﬁ’ENM%Ek@%UmMm%
Twin) M EMEHBES RHEEAS S &K (Twin Boundary) e
KB R BB A LK BB 2 E L) (Face Centered
Cubic; FCC) iE&ME » HEB LA BEEEZ EIFRALF
B F A (111) H - BN —KEKXKFES
( Recrystallization) T B & B E & A ( High Angle Grain
Boundary) &AM ATHEARBORAEEAELANS% - RT
OIS EE R BE B =48 (Stacking Fault Energy)
BN HMERBESEEERXEE  AEHAERNAETR -
-4 - EABEESBIBT0 45 130 erg/em” > H g B 5E K
BE-4 - -2 EERECENBEEREMEEERE
%@%%ﬁ%%ﬁe:ﬁﬁ%’%ﬁﬁﬁﬁﬁbﬁﬁ%%%%
ME . (BEBEEE S B S200 R225erg/em” - A b £R #R B %
BOHBEKESERE  FRHAAZTEMBZEEGE 8 HEREH
MBEERSHWTELAITESRMRAEHFAEERSA -
[0035) ZHABHIFAEALEMOIMEER -268& -
Mas - H-2-EAecHK ERLE - LNBER
A > HEBEEEH ABET erg/lem?LLTF ¢ 3B B H H M H K A
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MEBEMBRRA NESEE SEBEENREK HBRRPE -
MELYE hHERE BEE LZEM HEBEAERSERE
LEHMES BIFS LRF-£454MWE A ES0.01~30.00
wi% BRESHE FHA-EELHNESEH0.01~10.00 wt%
BRESH: LRFH-&-HA4HELSEH0.01~30.00 wt% -
S E50.01~10.00 wt% > B2 E S -
[0036) Jt4k - EXRBEEFAOB M ISEHEFRSHER
o BRHMA NIV ET ERESETREREFEH HUE
Q@i ExEE  AMELAMIBREAKR  EEABEENHEE
# & (Primary Recrystallization) P& % B & 3] 5% % B0 & K R 1%
( Nuclei of Recrystallized Grains)» FFE B K E BY A &4
Ko BREREXKBENESARY RTAS—RZHMEARSMHHE
B o b BHBMEEFEEBSERNMISBEERENZ
HRAIBRER AR ET—EEXEE  BRRAE— X
TELERKBE FHINEEFAOVREXSSEENEEE
BHEM ERKEBTEERASZSABNANEEEES I

BMEIENENNS%, THREEZTEZEINEEKXKEEEB(EH
# F.Y.Hung, T.S.Lui, L. H.Chen and Y.C.Lin: Recrystallization,

Electric Flame-Off Characteristics, and Electron Backscatter
Diffraction of Copper Bonding Wires, IEEE Transactions on
Advanced Packaging, Vol.33, No.l, February 2010, PP.
58-63) MELRRNAAFTHLHARES SRV OVEHE -
[0037] AEFHER—EBELARREBNEMHIREMHES
BCOHMAXEBEZESMIERZERKEE  £#FE - ESMNITH
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BEXSBEVRVEBEEXKER BHRBEAXBEEERENE &
ROEBEENANMIEEYHEPRNEXBSTEREL  ME
B MITLUEBEAYFYNWEBREERE TR NUEES
WEKSS  MEEESERMIKSERKXKER > AJURE
KENEKXKES  LDEILBERNEBEI0% U LR XELD
HESE/RM -

[0038) EE it > BRABAZHE-—FKENREEGEHRM
Wl FEN - BB EERMTAER > TRE TS
e |

[0039) #HER102: |E—FEV  HHEEMOMEREE
ﬁ@‘ﬁﬁ@ﬁ@ﬁ%éﬁ%@&Zﬁﬁ%E¢z—i

[0040] S BE104: DINEMWIMIHRE SR  FBXRERL
REBEMOER  RBERENNEZHERMOREN — MR
ELRBMIRESBEHEN-1)ERENES - HH KT —E
BIMIRVSBERNTEMANEBERERI%U L - T&E
15% HEFPNBANRKENINWERRH S UK

[0041] # BE106 : NEHYE KH B » 4 BIFE Lt & 0 T A
S BHE —EZHRENE éﬂl&%/%Z%%ﬁ°EL
MAMIRESBRNEN-1)EREENER M TREZRLIHE
ETHWEN-1)ERASBENEKEBEERISTM~0.7Tm~ 3B KK
%%%w@’E¢mﬁtﬁﬁﬁﬁﬁﬁg%%%ﬁ%%@
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[0044) 7 L3t # BEvh - b 3 40 45 A 89 58 R & IF 5 10~50
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[0058] & & Bl —

[0059) FIE S BEEEABHEFA-IvitniEag e BLUERRE
% (Continuous Casting) FRE B KR K6 mmZ R M BEAHEE
ImmiE R RABERVHEMEEEEIO yimeFHE > FEE

R HRED R EKEBEEERK22.6 umZ BN - &
BRBESE _EHBAEHEMASHRE00mmZ AR BEE
S30CEK15H  REBMEREITSumZ BN RBETER
BEAKBERE > EXBESSIOC - EARFHB48W - THEKE
Rk ?ﬁ%ﬁﬁmﬁﬂ‘fiiﬁ/\ﬁﬁﬁﬁzl‘\ﬁ%iﬁfk o L E&
B EKBEEENRAZAARERAET -

[0060] A ZEA FLREBFZFH-IwiRE G REESH
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6um > SN EEBESEEN > HFKPU %N EREFTEKE
B BN BHRESEN R ERE3%N BN ERRKELEME
g, I EEF225CEIOCTAEABEEEKEREINE - EX
@ B JR B BE e ] ( 3% 2 # F.Y.Hung, T.S.Lui, L.H.Chen and
Y.C.Lin: Recrystallization, Electric Flame-Off Characteristics,
and Electron Backscatter Diffraction of Copper Bonding Wires,
IEEE Transactions on Advanced Packaging, Vol.33, No.l,
February 2010, PP. 58-63) »
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R B SRR A BARTE
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#1 (125+5-0C, 24 /N85 |
13T AR 4% (125+5-0C, 24 /1 8%) Rl

BB E R ER(30°C, 60%RH, 192 .} 8%)

(Precondition Test) %% (Reflow): (260+0/-57C 3times

2.8 1 6RRI R Ta=121"C , 100%RH , 2atm g8
(Pressure Cooker Test ; PCT) 96 /) BF
3 = B A% 7R 3R Ta=-65C~150C(RAEREHE (aipdd

(Temperature Cycling Test ; TCT) o air)), 15 4-4&/R & ¥ (chamber)
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1000 k4B
4.8 38 F Bl Ta=85C, 85%RH , &i&/& B
(Temperature&Humidity Test ; THT){1000 /)&%
= ow if 3
. % 4 A7 R B, [ra=150C ad
(High Temperature Storage Test ; 1000 o8t
HTST) i
6-4&7&1%#%% i Ta=_40°C iﬁi&
(Low Temperature Storage Test ; 1000 |5
LTST) ‘
7. shE4pbE iR * #,#£16(Steam aging):93C, 8 /) 8} ;BB
(Solderability test) sk 45(Soldering dip)#&# : 245°C , 5 #)
- . =, 2. iB 3
B AR AR TTa=1487C, 90%RH , 36 kB HBE [P0
(Highly Accelerated Stress Test ; 96 B
HAST) ‘
' Ta= -65C~150 C, 5 4 4&/R/E £EB
0. X AITAERIN (chamber) RRARE
(Thermal shock Test ; TST) 1000 R &%

[0066] & fa Bl —

[0067) FIF EEFERBEE-1 withe-2wtrnil 5% ° F
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