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Pt-10Ir BANEE A 22 . GE&MPIEIRE AN TE, H
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BE— I RS BIHEM - 2 IRZ AR AL 625 pum KA
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SEES W R A B G I Pt-101r BN A 221
SK-GO8123K H 7 U N AT 1R KA B, IR % 53
HIEH 500, 600+ 800 C, PLRULRS N 30 min, ¥4
Ji RN KB K G BN & 2 34T SRR
WIRAE 1000#~70004 4 AH T A% EdEAT KL B, P53 70 FH

0.5~5 um & NIA TG E £ YMP-2 £ AR BB L -
BEATHUBRAS B o Dy 1 Y B OUL 2 T 5k B 1D 82 7 4ok T 8
e, KBTI EOR T & A5 & EBSD FRAEIFE
MR FH YM-06 7Y B FLAF 4 5 J7 O A [FR K
T BE 5 ()6 4 22 M AT J3 A Re A, Il 2
Fr 2277 [ il ARG, R 100 mm,  RrAfbREE K
JEN 20 mm, HiffiE AN 1 mm/min. K ATS10PRO
LA BELI RS R A 22 ) R KR PR, 22 MK
FE29 100 mm, 2L 3 /N HH N &5 1T 4 .

T @0.025 mm 1K E 422 HAR KN, ok H
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K H FIB H AR il % DI B L W= i >7. &ad 218
I SRR B 4 %13 8] €0.025 mm HISK & &
vz, HERMPEL . 8. 6, BEHIUMGEER
(WK 1a). A52K: R H TESCAN AMBER FIB-SEM
WU F 4 H 5 D7) ) o) B 22 E R 4 7 ) R A T, FIB
ZHN 30 kv L, TEESE 6 mm, ABHKEN
80 um, mZAFEN L EBSD WA Z R A, W
Bl 1b oo b R TAE 6 A S 5 7R TAE
B, fH N Oxford Symmetry %5 EBSD 45k 1745
WALFERIFRE, MBI Channel 5 #H-15 R 402
TR AT N T AN NI R 0 TR 12 G AY 13
B 2545 R

2 HREDR

2.1 BfER

B2 NRRASFIE K G (ANEEE FB K, Bk
I 18] 24 30 min)Pt-101r #4022 (] IPE-Y B (Inverse Pole
Figure-Axis Y [010]). MK 2a \TLLEH, HIHKA &8
ezt (00.025 mm) FLIRA IR A A N5
A AR YR R, I LT SRR 1 LV B3R T ) 43
i, BAWENRRTLE, SUHARENRES. B
2b 1 2¢ 4354 500 A1 600 CiE k244 i) S il 41,

200 pm

Bl 1 Pt-10Ir & 4404 4R A FIB 4 17 EBSD £ & A i
Fig.1 Pt-10Ir ultra-fine wire surface (a) and longitudinal section of EBSD sample prepared by FIB (b)
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K2 Pt-10Ir & &2 A FARZS ¥ IPF-Y K
Fig.2 IPF-Y diagrams of Pt-10Ir alloy ultra-fine wires in drawing state (a) and annealing processes of 500 ‘C x30 min (b),
600 ‘C %30 min (c), and 800 Cx30 min (d)
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500 CIB K Jm HALW . ZE R R R SR 2 )N
38.13 ¢N. 1.30%7#1 777.31 MPa, 5B ki ELRL I /1
FEAIC 729 8.95%, JEMRZRIR R T4 22.64%, HrhiisfE
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PURL 3R 43 5N 37.06 cN. 1.99%F1 755.29 MPa, 5
B KHTAH EER W S FRAR T 40 11.51%, SRR T4
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B3 Pt-10Ir & 20 22 )38 JC 45 @ B RLAR AR 2> Bt 5 A

Fig.3 Recrystallized grains (a-b) and calculated volume fraction of recrystallized grains (c-d) of Pt-10Ir alloy ultrafine wire in annealing

processes of 600 ‘Cx30 min (a, ¢) and 800 ‘C x30 min (b, d)
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Kl 4 Pt-10Ir BB 40 2238 KR E 5 W8T 0 R0 IE 4 28 1) 56 3R
Fig.4 Relationship between annealing temperature and breaking

force, elongation for Pt-10Ir alloy ultra-fine wire

5 B BT 70 RNy 5 B 5 A B P E, T A A R K Ay
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900
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Fig.5 Relationship between tensile strength and annealing tem-

perature of Pt-10Ir alloy ultra-fine wire
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Tablel Comparison of the mechanical properties of Pt-10Ir in thisresearch with those of the alloy reported in the literature

State Ref. [32] Ref. [33] This research
Processing Annealing Processing Annealing Processing Annealing
Tensile strength/MPa 625 430 482 351 853.6 549.23
Elongation/% 8 25 - 30 1.06 2.16
3 Wit
a5l 4
N 3.1 B ACTAR R T R A A A B
%24_ 280 SR IAETERE I e & & ERe. B/ 7
2 23.52 . . ST
= Pt-101r 4 22 75 A [F) 38 K I B2 R F24k 75 17 (DD,
523 L drawing direction) {1 E. MK 7a Fa] LLE H Fi ik
il A [ Pt-10Tr A0 22 F 22 el 3R <111>ZI+55<001> 211
E 7y ey Lo T SETT G5 R B < R e 1 v R HRUIN TS 42 TE B
Temperature/°C <111>H1<001>23), FE4 & 4 DL SR & & # A7 72 50

Bl 6 Pt-101r i 40 2238 G FE -5 FBH A 56 R
Fig.6 Relationship between annealing temperature and resis-

tivity of Pt-10Ir alloy ultra-fine wire

B AiAR I AR . ALEESE) IR/, R Pt-101r B AN 22 11
HPH % 2 Nk, 78 600 CHHBLRRMIK, HSH
PR . HIBKRETH RS 800 CHY, 4N KA
ShenFEAY, BT PGS a AR O SRR SRR A N, 7R
R T, SAE N — PRI G, S5 Pt-101r &
Y1 22 1 L BH R T v

B,(J }m %[36—37} .

BEAE KR FE TR, SRR AR KPY. 72 500, 600
CIBKJGE, F9<001>ZIMIEHTE K, RAFAE<111>75 1)
FIFRZR (B 7o F1 7¢). 500 CIB K, <111>ZF50
FEM 16.89 ETHE] 17.54. 600 CIiBKJF, <111>2LH)50
FEM 17.54 T 2] 15.20. 7ERAKIRE 500 ‘CIB KB £
PRI, JEFIEERE AR, 3 B R R T R
g, Mg TEAIT B RS MBS R R TS
MR, PESRI RGPS, TR EZE TR, B
TERUE/N, RN, BT %E AR, W
LA T g AR R N BEA 2 . RS 600 C

a 111 b
DD
Max=16.89 Max=17.54
3%
4
3
12|
15|
001 101
c d

111
DD
1 10

Max=15.20 Max=13.94
3
3
9 1
1
001 101 00 1

7 Pt-10Ir HE G0 L2 & A FRRAS 1 R Ak B
Fig.7 Reverse polar plot of Pt-10Ir alloy ultra-fine wires in drawing state (a) and annealing processes of 500 “C x30 min (b),

600 “C*30 min (c), and 800 ‘C x30 min (d)
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4k
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8  Pt-10Ir 4 22 & & A PR &b R 40 A

Fig.8 Grain size distribution of Pt-10Ir alloy ultra-fine wires in drawing state (a) and annealing processes of 500 “C x30 min (b),

600 ‘C %30 min (c), and 800 Cx30 min (d)
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FE<I>FK 7 7% D1 mm 228 45 2 A8 T i 4k
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i RL R AR B, AT A T — 3, TR <111>
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B KA H S B A S B AN 2 1 S R (B R
DI~ DB B AGE AR 2 ) 5B K fE 4 2 ok RS
YA K. B 8 AA AR KR FE N P-10Ir Mg 22 &4
bR P AR, 38id Channel 5 #00F 455 ok
RF, FidkA. 500, 600, 800 CAHSK & 4t 4l 22 44
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Evolution Laws of Microstructure and Properties of Pt-10Ir Ultrafine
Bonding Wire During Annealing

Zhu Lixian, He Junjie, Zhang Renyin, Fu Li, Zhou Xuan, Mao Yong

(Materials Genome Institute of School of Materials and Energy, Yunnan University, Kunming 650504, China)

Abstract: Platinum iridium bonding wire is a high-strength wire bonding material used in the packaging of special microelectronic
devices, and heat treatment is the key method for the cold-deformed platinum-iridium alloy microfilament to control the lifetime service
performance of the bonding wire. Based on the @25 pum Pt-10Ir ultrafine bonding wire, the microstructure and deformation of ultrafine
filaments under different annealing processes were analyzed and measured by high-resolution FIB-EBSD linkage characterization
technology, and the evolution of mechanical and electrical properties was studied. The results show that with the increase in annealing
temperature, the microstructure gradually changes from fine fibrous grains to partially equiaxed grains. The equiaxed grains preferentially
grow at the grain boundary. Simultaneously, the intensity of the silk texture gradually decreases, the breaking force gradually decreases, the
elongation gradually increases, and the resistivity shows a trend of decreasing first and then increasing. After the annealing of Pt-10Ir
ultra-fine bonding wire at 600 °C for 30 min, recovery rather than recrystallization occurs in the microstructure, the texture orientation
evolves into a deformation texture parallel to the wire drawing direction of <111> with a breaking force of 37.06 cN, a tensile strength of
755.29 MPa, an eclongation of 1.30%, and a resistivity of 22.81 pQ-cm, showing excellent mechanical/electricity comprehensive
performance.
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