5522 A5 2 ) FEEEEEFIR 2012 4 2 /1
Vol.22 No.2 The Chinese Journal of Nonferrous Metals Feb. 2012

TEHES: 1004-0609(2012)02-0460-05

Ni #1 Bi JtZE X} SnAgCu $TIEFHEREBLEY
H KRR 20

x) %, IRE

(MRIERL T OR2: MRRLE S TRESBE, WR/RIE 150040)

& . @R RSO N Bl JCESHEE (SRR T 1%, FiESED) Sn-Ag-Cu (LASAC) 4Tk
FHIH IMC 2B K Ig R s . Tt 5 54T kL SAC305 FIRAET kL LASAC %Lk, Z-#Tis i Ni Al Bi 703 /5 LASAC
G LA wR B A R R R ST P R A . 45K W] LASAC/Cu. LASAC-Bi/Cu F SAC305/Cu S IMC
R ST B 51 CusSn J2, LASAC-Ni/Cu FLHEIZE IMC R U S i (Cu, Ni)sSn; mril4T Rl SAC305
75 180 ‘CHIZL R IMC 4 KRy 2.17 X 107 pm’/s, 52 ML, 1€ Ag 7k LASAC IMC 74 280 A i 2F i 5 4
B, N 3.8X 107 pum¥/s; Ni il Bi JGER VR I ol FRAEAT BE LASAC/Cu JHiHT IMC 4 KR, ILep Bi Atk
RS, LASAC-Bi £FRHE IMC K20 1.92X107° um¥s, KT SAC305 47k IMC 24 K%,

KR AERKEE; RHLAEYIMC); mil G KRR

FESHES: TG425.1 XEkFRERD: A

Effect of Ni and Bi addition on growth rate of intermetallic
compound of SnAgCu soldering

LIU Yang, SUN Feng-lian

(School of Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)

Abstract: The effects of Ni and Bi addition on the intermetallic compound (IMC) growth rate of low-Ag (<1%, mass
fraction) Sn-Ag-Cu(LASAC) soldering were investigated by accelerated temperature aging. The thermal fatige resistance
of LASAC solders with Ni and Bi addition was studied by comparing with SAC305 solder. The results show that thick
Cu;Sn layer forms after high temperature storage (HTS) aging between LASAC/Cu, LASAC-Bi/Cu and SAC305/Cu
interfaces. While the IMC between LASAC-Ni/Cu is (Cu, Ni);Sn layer with a very thin thickness after aged. The IMC
growth rate of SAC305 is 2.17X 10~ um?/s. However, the IMC growth rate of LASAC solder is 3.8 X 10~° pm%/s, which
is faster than that of SAC305. The growth rate of IMC at LASAC/Cu interface decreases with Ni and Bi addition. Bi
shows a better improvement for solder compared with Ni element. The IMC growth rate of LASAC-Bi is 1.92X10°°
um?/s, which is slower than the IMC growth rate of SAC305.
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Fig. 1 IMC morphologies of LASAC/Cu interface: (a)
LASAC/Cu; (b) LASAC/Cu after aged for 144 h
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Fig. 2 IMC morphologies of LASAC-Ni/Cu interface:
(a) LASAC- Ni/Cu; (b) LASAC-Ni/Cu after aged for 144 h
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Fig. 3 IMC morphologies of LASAC-Bi/Cu interface:
(a) LASAC- Bi/Cu (b) LASAC-Bi/Cu after aged for 144 h
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Fig. 4 IMC morphologies of SAC305/Cu interface:
(a) SAC305/Cu; (b) SAC305/Cu after aged for 144 h
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Fig. 5 IMC thickness versus square root of aging time
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Table 1 IMC growth rate after aging at 180 C

Soldering interface IMC growth rate/(10> pm?>s ")

LASAC/Cu 3.80
LASAC-Ni/Cu 3.21
LASAC-Bi/Cu 1.92
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