(H A #® 8% H W F42477) (2025

LAt 3L

FBAEXKASEEMER T+ T 71 VYORRE

Newly Developed High Reliability Bonding Wire for Semiconductor Packaging
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Abstract

The electrical interconnection between semiconductor chip and outer lead is commonly made
by bonding wire. For the past fifteen years, the shift from Au to low-cost materials such as Cu and
Ag wires has progressed considerably. Especially, Pd coated Cu (PCC) wire is widely used in
consumer devices now. However, the PCC and Ag wires are still not widely used in the automotive
industry due to the reliability limitations under high temperature conditions. We have developed
the new PCC wire (EX1R) and Ag alloy wire (GX2s) with long-term bond reliability under severe

high temperature conditions.
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Cross-sectional SEM images and corresponding Pd EDS mappings at Cu ball/Al pad area, and enlarged SEM images (b), (e),
and (h) for area indicated by area in (a), (c), and (f) after HAST 192 h
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Schematic images of corrosion process for PCC wire under high temperature
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%l BELIHARELHRL TV ANAUTAY T

Stable Oxide layer

Cu + additive elemen

12 EXIRBEHERREERICH IS TEMREMIET 2BEEHOITRY v EL J1&RE LUK
Cross-sectional TEM image, corresponding EDS mappings, and schematic image obtained from localized corrosion are in

EX1R
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13 (a) 4N Ag, (b) GX2s, (c) 4N AulZ &1+ 3 HAST
240h O KR —Jb/Al EFEIES ZEHTE SEM 1§
Cross-sectional SEM images (a) 4N Ag, (b) GX2s, (c) 4N

Au after HAST 240 h

/ Kirkendall void

e ﬁ/‘/w

Kirkendall void

14 (a) 4N Ag, (b) GX2s, (c) 4N Au (2133 HTSL &
B2 175°C, 2000h %MK — )L/ Al BB iE S W E
SEM &

Cross-sectional SEM images (a) 4N Ag, (b) GX2s, (c) 4N

Au after HTSL test at 175°C for 2000 h

BB AR EIN LD 2720 DD, Au-Al IMC DFEHD
KEHER, Au & Al O EILHGEE OETR L 72
KT =0 2 FNWERA FHPEREDOI TR THER L Tz,
WEORE TILERBEEIZBIT S Au-Al IMC O EHH
HEINTWEAH, FHIEBIETIZE 15 Br & O L UG
WEBbDEERINTWEY, HEOEIEBHFIE Br 7
)—AbDHEATEY, BHELFEGIEE S ozt
fEE S5,

GX2s IZHEE< A 70 A7 VTV —THHOE 4%
I ERESEB L O EREEICBT ATAMEA 4N Ag & 1
BRLELLMELTBY, Au 71 YRASOHAERE A
952 EAHERR ST,

4. EHRMEICE 2B E A

— MR T4 Y T TANIEAT = IVIZEETSH I,
BREARL SN BM S N, PEEOM A TTRIZBWY
TIANYRY T4 v TEBIMEINLE, TAVKR TV
TRE R FICTCRA SRR EANS, S OIZHIESEOME
HOEA—N— Lo TEEEHKTHY, ZOH TR 71
YT IANINNIEE L BRAE, BRIV — 7T,
INFCRRZEMEEE R 2 EEL WV TERT LD

EDRDLND, BIEERDEL L\ /Sy 7 — IO
BHEH OO0, PER Sy F— VAT A= — &
MBI A= —DRFEFFE O EEIC > TLHEE R BND,
ZOL) BN, HERA 70 X5 )y, P8Ry r—
DHLANLT A —J1— B L OFHI - AT ISR L7256 3 E ik
B (Jft Fraunhofer) @ 3 #LS @I L, PEfko Xy r— % &
FESACIER, AEC-Q006 DEEARIZi - 725l % FhE L
HEk~A 270 x5 )70 —7R%EM EXIR 8 XU GX2s D
RIS DWW CEHili 2 9206 L 7217, EXIR, GX2s &
LIS RISEOWINEA T A L, BEA ML AT
I% AEC-Q006 DFR % 132 fe 975 2 L SERE ST
%o

5. #&

HEk~A 70X V7V —THMEOAEFZFIC L VS
L7z EXIR B XU GX2s 13k L\ iR T b 5 HLHH &
2O 2155 RIEGFEMEAM R 2 I L Tnd, KREm
TS COFAMERREICH L, NEICE S ZR DR E & 5L
IZAT-729 2T, BEREIEO/MKEFHFL VD, HE
WBWTEAFDOTA VPO RELEMEE LR L CTHEALTT
RETHY, 3 CI—HHEBHETORELHRT > T\ D,
Au 7 A Y ORER A BAMAE TEB T A2 AREGHOFHIET A
NHIROD A7 59, AEOE > Au Off = HIRIZD
B, FEE R ROEBUICKE(HMTE50L
E2bo Tz, FEMOMMMEL T, EERFFOEN
D20 UL EEFR S, 7 u— VIR R RS L
TWb,

TAYR T4 071, RHOBHESL T Z PO THE
NTRY, PEAEXFMOEREEOTVDLELE DI,
EH/BEHONy r =V THASN D5 LX) A%
Vo STRONEER Sy i — T Y TS E R E EREALATE
LIRS LTSN, BEMEE LTHYSLNRTWS
RYTA YT TAVEMK LT, M#R Lo LA &
OFAMFOMRT AT SN v, ZiUlE v, e
BN, V—Y RO LEN, R VIEROLEEE
TH72 R E DL L T AR H B TNHDHR
FEfRR O 72O IIAR BN T ORE L R, TN EME &S
BLUOBEHMOBEIEIZT A= NNy 7 L TW 2 ENE
BChHHEEZ D, k<A 7025 VTIRENS Y= —
AN ANy T TRIBTELEGFEEZHEEL T,
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