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Abstract

Sn was selected as an alloying element of Cu. The Cu-Sn thin layers were deposited on the Si substrates

by the electroplating method and their properties were studied. By rapidly thermal annealing(RTA) up to 400°C after
electroplating, sheet resistance decreased and adhesion strength increased, but that trend was reversed at the 500°C
RTA. Cu-Sn particles grew dense and the surface was uniform up to 400°C, but at 500°C, empty area was introduced
and the surface became rough owing to oxidation and particle coarsening and agglomeration. Deposited layer contained
significant amount of Si, while pure Cu-Sn layer with the composition ratio of 90:10 was present only on the top sur-
face. However, no significant change in the Cu composition within alloy layers occured by the RTA regardiess of its
temperature. This indicates that the Cu diffusion into the Si was suppressed by the presence of Sn.
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Fig. 1. The changes of the sheet resistance as a function of the
RTA temperature (for 30 sec.).
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Fig. 2. XRD patterns of Cu-Sn electroplated layers after RTA
for 30 sec.
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Fig. 3. Surfacial SEM of Cu-Sn electroplated layers after RTA for 30 sec. at (a) 25, (b) 300C,
(c) 4007, and (d) 500°C.
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Fig. 4. AFM images of Cu-Sn electroplated layers after RTA for 30 sec. at (a) 25T, (b) 300C,
(c) 4007, and (d) 500TC.
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Fig. 5. Crossectional SEM of Cu-Sn electroplated layers before
RTA.

Fig. 6. Crossectional SEM of Cu-Sn electroplated layers after
RTA at 300 for 30 sec.

Fig. 7. Crossectional SEM of Cu-Sn electroplated layers after
RTA at 400T for 30 sec.

Fig. 8. Crossectional SEM of Cu-Sn electroplated layers after
RTA at 500C for 30 sec.

Table 1. EDS results of Fig. 5.

Composition(at.%)

Point Cu Sn Si Ti
1 80.21 10.77 0.02
2 47.22 5.65 47.06 0.07
3 2558 | 075 | 6768 | 59
4 0.20 007 | 9746 | 227

Table 2. EDS results of Fig. 6.

Composition{at.%)

Point
Cu Sn Si Ti
1 87.88 12.09 0.03
2 51.27 5.17 41.22 2.34
3 29.17 1.20 66.37 3.26
4 1.35 0.14 95.92 2.59

Table 3. EDS results of Fig. 7.

Composition(at.%)

Point
Cu Sn Si T:
1 86.70 13.27 0.03
2 58.24 3.94 63.77 2.12
3 32.54 3.08 94,53 0.61
4 2.67 0.17 2.63

Table 4. EDS results of Fig. 8.

Composition{at.%)

Foint Cu Sn Si Ti
1 86.99 12.98 0.03
2 64.78 412 29.00 2.10
3 35.57 3.10 60.07 1.26
4 4.56 0.16 92.69 2.59
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Fig. 9. The changes of adhesion strength as a function of the
RTA temperature (for 30 sec.).
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Fig. 10. Surfacial SEM of Cu-Sn electroplated layers after the scratch tests. Specimens were
RT Aed for 30 sec. at (a) 25T, (b) 300, (c) 400, and (d) 500C.
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