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Abstract: Interfacial reaction of Pb-free Sn0.7wt%Cu and Sn3.8wt%Ag0.7wt%Cu solders and Pt during
aging has been investigated. After the Sn3.8wt%Ag0.7wt%Cu/Pt specimens were reflowed at 250°C for
30s and the Sn0.7wt%Cu/Pt specimens were reflowed at 260°C, the specimens were aged at 125°C, 150°C
and 170°C for 25-121 hours. The intermetallic thickness and morphology change during aging were
characterized using SEM, EDS and XRD. PtSn, and PtSn; were observed in the solder/Pt interface and
the intermetallic formation was governed by diffusion. The activation energy of intermetallic formation
was 145.3 kJ/mol for Sn3.8wt%Ag0.7wt%Cu/Pt specimens for Sn0.7wt%Cu/Pt specimens from the
measurement of the intermetallic thickness with aging temperature and time.
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Fig. 1. SEM images showing the microstructure of Solder/Pt interfaces after reflow for 30 sec (a) Sn3. SWt%AgO Twt%Cu/

Pt (b) Sn0.7wt%Cu/Pt.
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Fig. 2. SEM images showing interfacial intermetallic growth
in the interfaces with aging temperature and time (a)
aging temperature; 125°C (b) aging temperature; 150°C

(c) aging temperature; 170°C.

sl RAETS} MaS Alols] FE75EE 4% 25

ojt}. o] AR M & A& A 7] 29} A 7kof
E‘r A FE28HE 9 TV Z15He geld
At ﬁlUMW ANE S&LFEEY HS
backscattered electron (BSE) image®} EDSE ©o]-&
& 413}t Fig. 49] (a), (b)E SnAgCu/Pt AlA
©] SEM A1 H] (a) secondary electron (SE) A}
ZolH (b)y= 22 AlHA thE FH2] BSE A
olth @M Hn A T8 A9 Ao
Holm 1 9] %H 2o ol B (hE
BE Si 9o 744 whe piEo] BaEs prE ¢
o F&7ksgEo] A&H 0T F& o] FHA A
Aol e AE B 5 Atk P} AW FE575Hg
% BoA Bk 1 9ol tha

R

Fig. 3. SEM images showing interfacial infermetallic growth
in the interface with aging temperature and time (a)
aging temperature; 125°C (b) aging temperature;
150°C (c) aging temperature; 170°C.
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Fig. 4. SEM images of interfacial intermetallics (a) Sn3.8wt%Ag0.7wt%Cu/Pt interface aged at 170°C for 25 hours, (b)
Sn3.8wt%Ag0.7wt%Cu/Pt interface aged at 170°C for 121 hours, (¢) Sn0.7wt%Cu interface aged at 170°C for
121 hours, (d) Sn0.7wt%Cu interface aged at 170°C for 121 hours.
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Fig. 5. XRD patterns showing intermetallics phases in Sn0.7wt%Cu/Pt interfaces after aging at 170°C for 121 hours (a)

After first etching, (b) After second etching.
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Fig. 6. XRD patterns showing intermetallics phases in Sn3.8Ag0.7wt%Cu/Pt interfaces after aging at 170°C for 121 hours

(a) After first etching, (b) After second etching.
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Table 1. Empirical constants for the growth of the intermetallic layers during aging.

solder Aging temperature (°C) Time exponent (n) k? (10"°m¥s)
Sn3.8Ag0.7Cu 125 0.58 43
150 0.51 71.3
170 0.56 367.0
Sn0.7Cu 125 0.41 2.0
150 0.43 15.6
170 0.54 350.0
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Fig. 8. Arrhenious plot for the growth of total intermetallic layers (a) Sn3.8wt%Ag0.7wt%Cu interfacial intermetallics,

(b) Sn0.7wt%Cu interfacial intermetallics.
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